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Preface

The service worker feature of the browser will enable you to build highly available and
performant native web applications that seamlessly integrate with third-party APls. Whether
you want to create an offline web app or a proxy, this book will show you how to do it.

What this book covers

Chapter 1, Learning Service Worker Basics, covers setting up the service worker in your
environment, and how to get up and running using service worker development. This chapter
includes registering a service worker and debugging.

Chapter 2, Working with Resource Files, provides several recipes on how to handle resource
files with the service worker, including loading CSS and fonts.

Chapter 3, Accessing Offline Content, takes a look at how to cache resources and serve
content offline.

Chapter 4, Accessing Offline Content with Advanced Techniques, explores advanced
techniques, including templating and Google Analytics, when working with offline content.

Chapter 5, Reaching Beyond the Offline Cache, provides recipes beyond the offline cache
and explores topics ranging from getting network responses offline to how to use the service
worker as a load balancer.

Chapter 6, Working with Advanced Libraries, talks about Google Analytics, circuit breakers,
and dead letter queues.

Chapter 7, Fetching Resources, covers various techniques on fetching resources from
different sources.

Chapter 8, Experimenting with Web Push, talks about different ways of implementing
push notifications.
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Chapter 9, Looking at General Usage, provides various recipes on general usages of the
service worker from slow responses to a live flowchart.

Chapter 10, Improving Performance, talks about how to optimize your service worker
application to perform efficiently and in a performant manner.

What you need for this book

This book was written using a Mac with Google Chrome as the browser, running Node.js.
However, Node.js can be run on a Windows or Linux machine as well, along with Google
Chrome.

All the software used in this book is free and open source. You will definitely need to be
running Node.js and Google Chrome for most of the recipes.

In this book, you will find a number of styles of text that distinguish between different kinds of
information. Here are some examples of these styles, and an explanation of their meaning.

Code words in text, folder names, filenames, file extensions, pathnames, dummy URLs, user
input, and Twitter handles are shown as follows: "The skipWaiting () method is used inside
the active event handler, which in turn uses Clients.claim()."

A block of code is set as follows:

self.oninstall = function(event) ({
event .waitUntil (
fetch (zipURL)
.then (function(res) {
return res.arrayBuffer();
3]

.then(getZipFileReader)
.then (cacheFileContents)
.then(self.skipWaiting.bind(self))
)
Vi

Any command-line input or output is written as follows:

$ git add -all

$ git commit -m "initial commit™"

$ git push -u origin master

New terms and important words are shown in bold. Words that you see on the screen,
in menus or dialog boxes, for example, appear in the text like this: "Finally, in the sidebar
on the left-hand side, select Credentials."

i |
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Reader feedback

Feedback from our readers is always welcome. Let us know what you think about this
book—what you liked or disliked. Reader feedback is important for us as it helps us
develop titles that you will really get the most out of.

To send us general feedback, simply e-mail feedback@packtpub.com, and mention the
book's title in the subject of your message.

If there is a topic that you have expertise in and you are interested in either writing or
contributing to a book, see our author guide at www.packtpub.com/authors.

Customer support

Now that you are the proud owner of a Packt book, we have a number of things to help you to
get the most from your purchase.

Downloading the example code

You can download the example code files for this book from your account at http://
www . packtpub . com. If you purchased this book elsewhere, you can visit http: //www.
packtpub.com/support and register to have the files e-mailed directly to you.

You can download the code files by following these steps:

1. Log in or register to our website using your e-mail address and password.
Hover the mouse pointer on the SUPPORT tab at the top.

Click on Code Downloads & Errata.

Enter the name of the book in the Search box.

Select the book for which you're looking to download the code files.
Choose from the drop-down menu where you purchased this book from.

No oMb

Click on Code Download.

You can also download the code files by clicking on the Code Files button on the book's
webpage at the Packt Publishing website. This page can be accessed by entering the book's
name in the Search box. Please note that you need to be logged in to your Packt account.

Once the file is downloaded, please make sure that you unzip or extract the folder using the
latest version of:

» WInRAR / 7-Zip for Windows
» Zipeg/ iZip / UnRarX for Mac
» 7-Zip / PeaZip for Linux
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The code bundle for the book is also hosted on GitHub at https://github.com/
PacktPublishing/Service-Worker-Development-Cookbook. We also have other
code bundles from our rich catalog of books and videos available at https://github.com/
PacktPublishing/. Check them out!

Although we have taken every care to ensure the accuracy of our content, mistakes do
happen. If you find a mistake in one of our books—maybe a mistake in the text or the
code—we would be grateful if you could report this to us. By doing so, you can save other
readers from frustration and help us improve subsequent versions of this book. If you find
any errata, please report them by visiting http: //www.packtpub.com/submit-errata,
selecting your book, clicking on the Errata Submission Form link, and entering the details of
your errata. Once your errata are verified, your submission will be accepted and the errata will
be uploaded to our website or added to any list of existing errata under the Errata section

of that title.

To view the previously submitted errata, go to https://www.packtpub.com/books/
content/support and enter the name of the book in the search field. The required
information will appear under the Errata section.

Piracy of copyrighted material on the Internet is an ongoing problem across all media.
At Packt, we take the protection of our copyright and licenses very seriously. If you come
across any illegal copies of our works in any form on the Internet, please provide us with
the location address or website name immediately so that we can pursue a remedy.

Please contact us at copyright@packtpub.com with a link to the suspected
pirated material.

We appreciate your help in protecting our authors and our ability to bring you
valuable content.

If you have a problem with any aspect of this book, you can contact us at questionse
packtpub.com, and we will do our best to address the problem.
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Learning Service
Worker Basics

In this chapter, we will cover the following topics:

» Setting up service workers

» Setting up SSL for Windows

» Setting up SSL for Mac

» Setting up GitHub pages for SSL

» Registering a service worker

» Registering a service worker in detail
» Debugging

» Providing stale version on error

» Creating mock responses

» Handling request timeouts

Introduction

If you travel a bit, chances are you have probably found yourself stuck with zero network
connectivity way too often. This is frustrating, especially if you just wanted to continue
reading some news articles, blog posts, or you wanted to get some work done.
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Unfortunately, with your browser, attempting to make requests for something from the network
while being offline doesn't quite work out so well.

"

Unable to connect to the Internet

Mare

Even though on planes, the subway, in hotels, and at conferences, Wi-Fi may provide you with
opportunities to restore your connection, in general you will have to wait for the network to
return online in order to request the pages you want to view.

Previous attempts to solve this issue include AppCache. It seems to work, to some extent, but
the issue with AppCache is that it makes a lot of assumptions about user interactions. When
those assumptions are not met, the application will fail to function as expected. It is also
designed to work well with single page apps, not the traditional multi-page websites.

Also, one of the most challenging problems with providing a seamless user experience with
web apps is making them functional while offline. This is an important issue to resolve, given
that most users today access web apps on the move. Enter service workers, a script running
in the background of our browser.

Being able to use a web app, regardless of the connectivity, means users can operate
uninterrupted when they are on board a plane, the subway, or in places where connectivity is
limited or not available. This technology will help boost client productivity and will increase the
availability of the application.

With service workers, we are able to pre-cache some assets of a website. What we are
referencing as assets are JavaScript files, CSS files, images, and some fonts. This will help
us to speed up the loading time, instead of having to fetch information from the web servers
every time we visit the same website. And of course, most importantly, those assets will be
available for us when we are offline.

Service workers

A service worker is a script that stands between your browser and the network, giving
you, among other things, the ability to intercept network requests, and respond to them
in different ways.

—21



Chapter 1

In order for your website or app to work, the browser fetches its assets, such as HTML pages,
JavaScript, CSS, images, and fonts. In the past, managing these resources was mainly the
browser's responsibility. If the browser couldn't access the network, you would probably see
its Unable to connect to the Internet message. There were techniques you could use to
encourage the local caching of assets, but the browser often had the last say.

One feature service worker uses heavily is promises. So it is important to have a good
understanding of promises.

Promises are a great mechanism for running async operations with success dependent on
one another. This is central to the way service workers work.

Promises can do a great many things, but for now, all you need to know is that if something
returns a promise, you can attach .then () to the end and include callbacks inside it for
success, failure, and so on, or you can insert . catch (), the end if you want to include a
failure callback.

Let's compare a traditional synchronous callback structure to its asynchronous
promise equivalent:

sync

try {
var value = Fn();
console.log(value) ;
} catch(err) ({
console.log(err) ;

}
async

Fn () .then (function (value) {
console.log(value) ;
}) .catch(function(err) ({
console.log(err) ;

3N

In the sync example, we have to wait for Fn () to run and return a value before any more of
the code can execute. In the async example, Fn () returns a promise for the value, then the
rest of the code can carry on running. When the promise resolves, the code inside then will
be run asynchronously.
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Promise.resolve(value)

This method returns an object of Promise . then, which is resolved with the value passed
into the resolve method, as in Promise.resolve (value). If this value has a then
method, the returned method will follow it; otherwise, it will be fulfilled with the value.

Promise.reject(reason)
This method takes reason as an argument and returns a promise object that is rejected.

Setting up service workers

In order to get service workers running, we need to serve our code via Hyper Text

Transfer Protocol Secure (HTTPS). Service workers are designed to run only across HTTPS
for security reasons. Source code repositories such as GitHub support HTTPS, where you can
host your files.

Getting ready

If you are using a newer version of a browser, the chances are that service workers are
already enabled on it. But, if that is not the case, we will have to change few things in the
browser settings. In the following section, we are going to cover how to enable service worker
features in Chrome and Firefox.

How to do it...

Follow the steps below to enable service worker in Chrome and Firefox.

Chrome
To experiment in Chrome, you need to download Chrome Canary:

1. Gotohttps://www.google.com/chrome/browser/canary.html and
download the latest version.

Open Chrome Canary and type chrome: //flags.

Turn on experimental -web-platform-features.

Restart the browser.

ok w0

The following image shows experimental features on the Chrome browser, where
you enable the Experimental Web Platform feature by clicking on the Enable link
underneath:



https://www.google.com/chrome/browser/canary.html

Firefox

";“'chmme:ﬂflags{# x

~ = C & [ chrome://flags/# (O 8=

Specify the number of MSAA samples for GPU rasterization. #gpu-rasterization-|
Default |

Experimental Web Platform features Mac, Windows, Linux, Chrome OS5, Andro
Enables experimental Web Platform features that are in development. fenable-e

Disable

Web Bluetooth Mac, Linux, Chrome OS, Androld

Enables Wab Bluatooth which could allow websites to connect to and contral Biu
Including keyboards, cameras, microphones, atc. #snabla-wab-bluatooth
Enable

Developer Tools experiments Mac, Windows, Linux, Chrome 05

Enables Developer Tools exparimeants. Use Settings panal in Devaloper Tools to b
#enable-deviools-experiments

Enable

Silant Dabugging Mac, Windows, Linux, Chrome 05

Do not show the infobar when an extension attaches to a page via chrome.debug
axtansion background pages. #silent-debugqer-extension-api

Enabla

To experiment in Firefox, you need to download Firefox Nightly:
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1. Gotohttps://nightly.mozilla.org/ and download the latest version.

2. Open Firefox Nightly, and go to about : config.

(e, v B
L RN / about:config ® \1\+

dom.serviceWorkers.enabled default boolean true

| € | @ Nightly about:config c » =
E‘rearch:‘ dum.s&wfceWurk&rs.enabled| L]
Preference Name - Status Type Value B

3. Setexperimental-web-platform-features to true.

4. Restart the browser.
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At the time of writing, Opera offers partial support for service workers,
including basic support, as well as installing and uninstalling events.
Internet Explorer and Safari do not support service workers.
o~ Service workers are currently an experimental technology, meaning the
syntax and the behavior are subject to change in future versions as the
specification changes.

Setting up SSL for Windows

Service workers are designed to run only across HTTPS, so in order for us to test our code, we
need our web pages to be delivered across HTTPS. In this recipe, we will cover getting your
site setup with SSL support for Windows.

Getting ready

This recipe assumes you run Windows 7 or higher with Internet Information Service
(IIS) enabled.

How to do it...

Follow these instructions to enable SSL:

1. First, open IIS; you can do this by running the following command inside the
command line:

Inetmgr

2. Select the server node in the tree view and double-click the Server Certificates
feature in the list view, as shown:
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File View Help

@@ [€5 » xvw-tcs20732c0 »

» -85 XVW-1C420732€0 (4

@i! XVW-1C420732C0 Home

Filter: - Bl Go - G Show All

Failed FastCGI

Request Tra...  Settings Mappings

L ?

F i A
HTTP IP Address  ISAPI and
Respon.. and Doma... CGI Restri...

Logging

MIME Types  Modules

=
- =

Request
Filtering

Et ]

& € &8 @

Handler HTTP
Redirect

ISAPI Filters

% J_j'u__- ‘:I!.r' ii |
Output
Caching

WebDAV
Authori...

Open Feature

Manage Server
Restart

Start

Stop

View Application Pools

View Sites

5@ Export Server Package...
ﬁ Import Server or Site Package...

Change .NET Framework
Version

9 Help

Online Help

&5 Internet

GU o

1C420732C0 »

File View Help

Connections

4 -85 XVW-1C42073200 (
12} Application Poo|
[ -[&] Sites

G@ Server Certificates

Web server can use with Web sites configured for 551

-

Name Issued To
15 Express Development Certif... localhost

R PSS FR—

Use this feature to request and manage certificates that the

Import...

Create Certificate Request...

Complete Certificate Request...

Create D :mn Certificate...

@ Help

Online Help
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4. Enter a meaningful name for the new certificate and click OK.

Internet Informaticn Services (IS) Manager

Create Self-Signed Certificate

b
a Ili Specify Friendly Name

E

signing:

Specify a friendly name for the certificate:

Iocalhnsﬂ

Specify a file name for the certificate request. This information can be sent to a certificate autherity for

This will generate a self-signed certificate, which is marked for Server Authentication

use, meaning it uses a server-side certificate for authenticating the identity of the
server and also for HTTP SSL encryption.

In order to create an SSL binding, we have to select a site in the tree view and then,
in the Actions pane, click Bindings.... This will bring up the bindings editor that
manages bindings for your website, which include create, edit, and delete. Now, to

add your new SSL binding to the site, click Add....

‘c?:=| Internet Informaticn Services (I5) Manager | =
@ ) [ » XVW-1C420732C0 » Sites b Default Web Site » | &

File  View Help

Connections " . Actions

- w Default Web Site Home -

il B Explore
WVW-1C42073200 CXEROINL | L Eclit Derpiccianc
5} Applicati| Site Bindings L2 |
L@ Sites

-

“ &9 Defs Type Host Mame Port IP Address Binding Add...

> -[] &
- http a0 .

5. Port 80 is the default setting for a new binding for HTTP. We can select https in the

Type drop-down list. Select the self-signed certificate we created in the previous
section from the SSL Certificate drop-down list, and then click OK.
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Add Site Binding L2 [

Type: IP address: Port:
https | Al Unassigned -~ 443
Host name

[] Add to Hosts

S5L certificate:
(localhost S | view.. |

Mot selected

localhost

IS Express Development Certificate ] I Cancel ]

6. Now we have a new SSL binding on our site and all that remains is to make sure that

it works.
@ Certificate Error: Navigation Blocked - Windows Internet Explorer EIEM
Q‘\_} - | &| httpsi//localhost/ ~ | 42| X ||| MSN Search £ -
—_— >
i:f '%“ | ﬁ Certificate Error: Mavigation Blocked | | @‘ i Bt DEESE x

i
@ There is a problem with this website's security certificate.

The security certificate presented by this website was issued for a different we

Security certificate problems may indicate an attempt to fool you or intercept
server,

We recommend that you close this webpage and do not continue to th

@ Click here to dose this webpage.

(‘@J Caontinue to this website (not recommended].]

For more information, see "Certificate Errors” in Internet Explorer Help.

Done [§ €D Internet | Protected Mode: On #100% -

7. Click Continue to this website to proceed.
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Setting up SSL for Mac

As mentioned in the previous recipe, service workers are designed to run only across HTTPS.
So, in order for us to test our code, we need our web pages to be delivered across HTTPS. In
this recipe, we will cover getting your site set up with SSL support for Mac.

Getting ready

This recipe assumes that you are running OS X 10.11, El Capitan, or higher. We are going to
use a command-line utility called Vim for editing files, which already comes with Mac. Make
sure not to use the number pad with Vim. Please be aware that this process is lengthy.

How to do it...

Follow these instructions to enable SSL:

1. First, we need to make sure Apache is running (you may get a prompt for a password):

$ sudo apachectl start

2. The next step is to make some modifications to your httpd.conf. Because it's a
system file, you will need to use sudo again:

$ sudo vim /etc/apache2/httpd.conf

3. Inthis file, you should uncomment both socache shmcb module and
ssl module, and also the include the httpd-ssl.conf file by removing the
leading # symbol on those lines (you can use / to search on the Vim editor):

LoadModule socache shmcb module
libexec/apache2/mod_socache shmcb.so

LoadModule ssl module libexec/apache2/mod _ssl.so

Include /private/etc/apache2/extra/httpd-ssl.conf

4. After saving the preceding file (press :wq), you should then open up your
/etc/apache2/extra/httpd-vhosts. conf file:

$ sudo vim /etc/apache2/extra/httpd-vhosts.conf

5. Here, you can create a VirtualHost entry for each virtual host that you wish to provide
SSL support for:

<VirtualHost *:80>
DocumentRoot "/Library/WebServer/Documents"
ServerName localhost
SSLEngine on
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10.

11.

12.

13.

14.

SSLCertificateFile "/private/etc/apache2/localhost.crt"

SSLCertificateKeyFile
"/private/etc/apache2/localhost.key"

</VirtualHost>
Make sure you copy your development folder to the DocumentRoot directory as you
did earlier: /Library/WebServer/Documents.

To get this all to work with Apache, we need to create a self-signed certificate that we
have already referenced in the VirtualHost definition.

Generate a key:
$ cd /etc/apache2

Press Enter with no input after the following command:

$ sudo openssl genrsa -out localhost-key.pem 1024

Next, we have to generate a certificate signing request:

$ sudo openssl req -new -key localhost-key.pem -out localhost.csr

Using this certificate signing request (CSR), generate the certificate:
$ sudo openssl x509 -req -days 365 -in localhost.csr -signkey

localhost-key.pem -out localhost.crt

Then we have to convert the key to a no-phrase key:

$ sudo openssl rsa -in localhost-key.pem -out localhost.key

Now change server.crt to localhost.crt as well as server.key to
localhost .key:

$ sudo vim /etc/apache2/extra/httpd-ssl.conf

All you need to do now is double check your Apache configuration syntax:

$ sudo apachectl configtest

If all goes well, restart Apache:

$ sudo apachectl -k restart

Now, simply point your browser at https://localhost. If you are prompted for a
self-signed certificate in Chrome you can hit the Advanced option on that page and
proceed, while in Firefox, you need to expand the | understand the risks options and
add an exception. This is owing to the fact that the self-signed certificates are not
signed by any authority, and for this reason the browsers add warnings about them.
Although, since you are the one who created the certificate, you understand it's safe
to accept it.

s
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15. To fix this, you need to add the certificate as a trusted root authority.

16. Open the Keychain Access utility in OS X. Select the System option on the left.
Click the lock icon in the upper-left corner to enable changes.

[ 4 Click to unlock the System keychain.
[ o) ) localhost
Keychains
N localhost
g login Certpfocte Crtifoette localhost
£ | ocal ltems o Self-signed root ¢ S Self-signed root certificate
¢ - Expires: Wednesd - Expires: Wednesday, 8 February 2017 at 10:04:06 PM Australian
=i System is ifi Eastern Daylight Time
& This certificate
] Systern Roots 3 This certificate is marked as trusted for all users
L] =Y
Name ¥ Trust Expires
-1 Apple Worldwide Developer When using this certific Always Trust B ? |5 Feb 201
k] com.apple.kerberos.kde - 13 Nov 203
] com.apple.systemdefa ockets Layer (SSL) | Always Trust ﬂ 13 Mov 203
3 localhost B Feb 2017]
Categary ] Secure Mail (S/MIME) Always Trust H P
% Allltems o
7 Passwords Extensible Authentication (EAP) Always Trust B
Secure Notes IP Security (IPsec) | Always Trust B
] My Certificates _
@ Keys iChat Security Always Trust B
3
. Certificates Kerberos Client | Always Trust B
Kerberos Server Always Trust a
Code Signing Always Trust a
Time Stamping Always Trust a
X.509 Basic Policy Always Trust a
T
& i 4 items

17. Click the plus button at the bottom and select the /etc/apache2/localhost.
cer file you copied to the desktop. In the dialog that comes up, click Always Trust.
After the localhost gets added to the system keychain, double-click it to open it again.
Expand the Trust section and for the first option, pick Always Trust.

18. At this point, everything has been configured. Quit Chrome and all other browsers
(this is required), fire up the web server, and try to navigate to the local HTTPS
site again.
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[} https:/flocalhost X et
& C A £ https://localhost w0 =

It works!

Detailed steps to download the code bundle are mentioned in the
Preface of this book. Please have a look.

~ The code bundle for the book is also hosted on GitHub at https://
github.com/PacktPublishing/Service-Worker-
Development - Cookbook. We also have other code bundles

from our rich catalog of books and videos available at https://

github.com/PacktPublishing/. Check them out!

Setting up GitHub pages for SSL

Service workers are designed to run only across HTTPS. So, in order for us to test our code,
we need our web pages to be delivered across HTTPS. GitHub pages are served across HTTPS
and it's free to use. So let's get on with it.

Getting ready

Before registering for a GitHub account, please make sure you have a valid e-mail address.

[}
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How to do it...

Follow these instructions to set up GitHub pages:
1. Head over to GitHub (https://github.com) and register yourself to obtain an
account, if you don't have one already.
2. Once you have done that, log in and create a new repository with the following format:

username.github.io, where username is your username.

Q Create a New Repository x

« > CfH GitHub, Inc. [US]| https://github.com/new w0 =
Y Bookmarks e [ n } @ . o o ™M EH @ H B m ﬂ Q » [_] Other Bookmarks

o Pull requests Issues Gist

Create a new repository
A repository contains all the files for your project, including the revision history.

Owner Repository name

‘. szaranger v [ | szaranger.github.io v

Great repository names are short and memorable. Need inspiration? How about fuzzy-fortnight.

Description (optional)

(-] Public
Anyone can see this repository. You choose who can commit.

Private
ou choose who can see and commit to this repository.

If the first part of the repository doesn't match your username exactly, it won't work.

3. Open your command-line window and clone your repository.

$ git clone https://github.com/username/username.github.io

4. Change the directory to username.github. io:

$ cd username.github.io
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5. Create a directory called service-workers:

$ mkdir service-workers

6. Create an index.html file with some text:

$ echo "Service Workers" > index.html

7. Now let's commit and push our changes to the repository:
$ git add --all
$ git commit -m "initial commit™"
$ git push -u origin master

8. Open up a browserand goto http://username.github.io/service-
workers/.

Registering a service worker

Registering your service worker is the first step to getting a service worker up and running. By
registering a service worker, we tell our website to use the service worker. And this registering
process happens outside of the service worker, in our case inside the index.html file. You
can do that inside a JavaScript file and then reference it within the index.html file, but not
in the service worker script file.

In this basic registration demo, we will test to see if our service worker gets
registered successfully.

Getting ready

To get started, with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe: Setting up service workers. Service workers only run across HTTPS. To find out how
to set up a development environment to support this feature, refer to the following recipes:
Setting up GitHub pages for SSL, Setting up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:

1. First, we need to create the index.html file as follows:

<!DOCTYPE htmls>
<html lang="en">
<head></head>
<body>

]
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<p>Registration status: <strong
id="status"></strong></p>
<scripts>
if ('serviceWorker' in navigator) ({
navigator.serviceWorker.register (
'service-worker.js',
{ scope: "./'" }
) .then( function (serviceWorker)
document .getElementById('status') .innerHTML =
'successful';
}) .catch (function (error) {
document .getElementById('status"') .
innerHTML = error;

3N

} else {
document .getElementById('status"') .
innerHTML =
'unavailable';
}
</script>
</body>
</html>

2. Create an empty JavaScript file called service-worker. js in the same folder as
the index.html file.

3. With your two files in place, you can navigate to the GitHub page,
https://username.github.io/service-workers/01/01/index.html,
and you will see the success message in your browser.

[} Basic Registration X

= C f & nhttps:/fszaranger.github.io/service-workers/01/01/index.htm| el () =

Registration status: successful

We started off by making sure that the service worker feature is available with the line if
('serviceWorker' in navigator). If that's not the case, then we set the message to
unavailable. If your browser does not support service workers, you will get this message.

Now we register the service worker with the empty JavaScript file and the scope. To ensure the
registration is only applicable to the current directory and those underneath it, we override the
default scope of ' /' with ' . /' inthe line { scope: './' } asthe scope has to be of the
same origin.

6]
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If you decide that your script files should sit elsewhere, you will need a special header, such as
Service-Worker-allowed: true or a specific content-type, such as text/javascript.

If the registration was successful, we print the message successful to the status message.

Otherwise, we print the error message as the status. The reason for the error could be
something going wrong during the registration, for example, the service-worker. js file
may not available or it may contain a syntax error.

There's more...

We can unregister the service worker by calling the following unregister () function:

serviceWorker.unregister () .then(function() {
document .getElementById('status') .innerHTML = 'unregistered';

Iy

Known issues

There are a couple of issues with the Chrome browser when working with service workers,
which might confuse you.

The ERR_FILE_EXISTS error message

Reloading pages with service workers will always show an ERR_FILE EXISTS error message,
even if there's nothing wrong with your code.

This seems to occur when we are trying to access an already registered service worker.

D Basic Registration *x

<« C A & nttps://localhost/service-workers/01/01/ w0 =
dBookmarks W FR ] ¥ o @ O O M iH SN =2 Eags o F » [L] Other Bookmarks
(| Elements Console Sources Metwork Timeline » @1 & X

Registration status: successful
Sources | Content scripts Snippets 1T}

< (index)
e T ine damaind Q
] v @ | [Async Scope  Watch @ Service Workers
¥ Threads Mlot Masicnd
Console
® T <topframes> ¥ [CIPreserve log @ Show all messages

“|Regex [_|Hide network messages
.\ Errors Warnings Info Logs Debug Handled
© GET fservice-workers/81/81/service-worker.js:1

https://localhost/service-workers/@1/@1/service-worker. is
net::ERR_FILE_EXISTS

[}
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Stale console messages

Logging messages from the service worker scripts such as the console.log may not clear
from the console, which seems like the events are being fired too many times on subsequent
page loads.

Registering a service worker in detail

Understanding events involved in service worker registration and state transitions will give you
greater control over your application by using this feature. In this detailed registration demo,
we will take a look at the state transitions of service worker registration.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the previous
recipe: Setting up service workers. Service workers only run across HTTPS. To find out how
to set up a development environment to support this feature, refer to the following recipes:
Setting up GitHub pages for SSL, Setting up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:

1. First, we need to create an index.html file as follows:

<!DOCTYPE htmls>
<html lang="en"s>
<head>
<meta charset="UTF-8">
<titles>Detailed Registration</title>
</head>
<body>
<p>Registration status: <strong id="status"></strong></p>
<p>State: <strong id="state"></strong></p>

<scripts>
function printState (state) {
document .getElementById('state') .innerHTML = state;

if ('serviceWorker' in navigator) {

navigator.serviceWorker.register (
'service-worker.js’',
{ scope: './' }

) .then( function(registration) {
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var serviceWorker;

document .getElementById('status') .innerHTML =
'successful’';

if (registration.installing) ({
serviceWorker = registration.installing;
printState ('installing') ;

} else if (registration.waiting) ({
serviceWorker = registration.waiting;
printState('waiting') ;

} else if (registration.active) {
serviceWorker = registration.active;
printState('active') ;

if (serviceWorker) ({
printState (serviceWorker.state) ;

serviceWorker.addEventListener ('statechange',
function(e)

printState (e.target.state) ;
13N

}) .catch (function (error)
document .getElementById('status') .innerHTML =
error;
3N
} else {
document .getElementById('status') .innerHTML =
'unavailable';
}
</script>
</body>
</html>

Create a JavaScript file called service-worker. js in the same folder as the
index.html file with the following code:

self.addEventListener ('install', function(e) {
console.log('Install Event:', e);

3N

self.addEventListener ('activate', function (e) {
console.log('Activate Event:', e);

3N

[}
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3. With your two files in place, you can navigate to the GitHub page, https://
username.github.io/service-workers/01/02/index.html, and
you will see the success message in your browser.

[Y Detailed Registration X

<« C' M O https://szaranger.github.io/service-workers/01/02findex.html el O =

Registration status: successful

State: activated

When the registration is successful, we inspect the state of the registration and print it to the
browser. In this case it is installing, waiting, or active:

if (registration.installing)
serviceWorker = registration.installing;
printState('installing') ;

} else if (registration.waiting)
serviceWorker = registration.waiting;
printState('waiting') ;

} else if (registration.active) {
serviceWorker = registration.active;
printState('active');

}

The printState (state) helper function will print out the state to the browser.

At the end we attach an event listener to the service worker called statechange.
The callback of this event listener will print the state changes to the browser:

if (serviceWorker) ({
printState (serviceWorker.state) ;

serviceWorker.addEventListener ('statechange',
function(e)

printState(e.target.state);
I

When the registered service worker is in the activated state, we can refresh the page to see
the service worker taking control.

=]
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To demonstrate a page loading, without the service worker taking control, press Shift and
refresh the page. You will see the activate event logged in the web console.

We are subscribing to two event listeners in the service-worker. js file, install and
activate:

self.addEventListener ('install', function(e) ({
console.log('Install Event:', e);

3N

self.addEventListener ('activate', function (e) {
console.log('Activate Event:', e);

1)
These events get fired when this version of the script first gets registered for the given scope.

The install event is a good place to prefetch data and initialize caches, and the activate
event works well for cleaning up data from the old version of the script.

There's more...

When the service worker is successfully registered, it will go through the following stages.

Install

In the life cycle of service workers, at the point when the service worker has registered without
errors, but is not yet active, any service workers previously activated will still be in control.

The service worker is considered new if there is any change in the service worker file between
page reloads. It will therefore go through the installation step. At this stage, the service
workers are not intercepting any requests.

Activate

The service worker is said to be at the activate stage when it becomes active for the first time.
The service worker is now able to intercept requests. This will happen when we close the tab
and reopen it, or the page is refreshed by a hard refresh using Shift + reload. It will not occur
immediately after the install event.

Fetch

The fetch happens when there is a request being made within the current service
worker scope.

s
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Terminate

This can happen at any time, even outside of a request. But the termination happens mostly
when the browser needs to reclaim memory. When a new request is made, the service worker
will be restarted as needed, or a message will be received, but it will not go back through the
activate step.

The service worker will intercept a request it is registered to catch all the time, even if it needs
to be restarted in order to do so. But, having said that, we cannot guarantee it will be around
for any length of time. Because of this, the global state will not be preserved, so we have to
make sure to avoid using any global variables within the service worker file. Instead, we can
use indexed or 1localStorage for persistence.

» The previous recipe, Registering a service worker

Debugging

Service workers run in a separate thread in the browser from the pages they control. There
are ways to communicate between workers and pages, but they execute in a separate scope.
That means you will not have access to the DOM of those web pages from the service worker
script, for example. Because of this, we cannot use the DevTools on the same web page to
debug service worker scripts. We need to open a separate inspector to debug the service
worker thread.

Service workers do most of their work by listening for relevant events and responding to

them in a productive way. In the life cycle of service workers, different events are triggered at
different points in a service worker's life cycle. So, if we want to cache assets, it is a good time
to do that during the install state by listening to the install event. In the same way, we can
debug service workers by adding breakpoints to the relevant event handlers.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the previous
recipe: Setting up service workers. Service workers only run across HTTPS. To find out how
to set up a development environment to support this feature, refer to the following recipes:
Setting up GitHub pages for SSL, Setting up SSL for Windows, and Setting up SSL for Mac.




How to do it...

Follow these instructions to set up debugging for service workers:

Chapter 1

1. To find out your currently running service workers, type the following into your
browser: chrome: //inspect/#service-workers:

ﬁ ["] Detailed Registration X l [ Inspect with Chrome Deve  » i i]

& = C f [ chromefinspect/#service-workers

w0 =

DevTools
Devices

Pages

Service workers

Worker pid:35471
https://szaranger.github.io/service-workers/01/02/service-worker.js
inspect terminate

2. Otherwise, type the following into your browser: chrome: //serviceworker-
internals to find out the registered workers. If there aren't any listed, then there
are no currently running service workers.

& — C ff [J chrome://serviceworker-internals

D Detailed Registration x D ServiceWorker X
J

£
=

ServiceWorker
| Open DevTools window and pause JavaScript execution on Service Warker startup for debugging.

Registrations: Incognito (1)

Scope: hitps:/szaranger.github.io/service-workers/01/02/
Registration ID: 8
Active worker:

Installation Status: ACTIVATED

Running Status: STOPPED

Seript: https://szaranger.github.io/service-workers/01/02/service-workerjs
Version ID: 18

Renderer process ID: -1

Renderer thread 1D: -1

DevTools agent route 10: -2

Log:

Walting worker:

Installation Status: INSTALLED

Running Status: STOPPED

Serpt: hips:/szaranger.github.io/service-workers/01/02/service-worker)s
Version 1D: 19

Renderer process ID: -1

Renderer thread D: -1

DevToels agent route ID: -2

Log:

s
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3. To debug your service worker with Chrome DevTools, navigate to the service worker
page and open DevTools. (Cmd + Alt + [ in Mac or F12 in Windows)

4. You can add a breakpoint to inspect your code.

{_ Detailed Registration

€ > X fH [ https://szaranger.github.io/service-workers/01/02/index.html

Paused in debugger Ik /Ay

O service-worker.js

v Call Stack
(anonymous function) index.html:18

Paused an 3 lavaScrint breaknoint

* . =
= O Elements Console Sources Metwork Timeline » @1 x
Sources | Content scripts Snippets | [¥] | index.html x | service-worker.js
v () szaranger.github.io 11|  <script> . -

. 12 function printState{state
'E! service-workers/01/02 13 document.getElementById( 'state’
< index.html 14
. 15
»® (no domain) _ 16 if {'serviceWorker® in navigator)
» (D szaranger.github.io — @service, 17
18 N
19 ‘service-worker.js',
20 { scope: "./' }
21 J.theni function{registration)
22 var serviceWaorker;
23
24 |
{} Line 18, Column 7 i}
>, ™ + t g @  [async Scope Watch  ©Service Workers
[ Pause On Caught Exceptions service-worker.js
v Threads szaranger.github.io/serv...
Main paused 0 :?;:ar;e update on page

i Console

®

W <top frame>

¥ [ Preserve log Show all messages

D Regex [ Hide network messages

m Errors Warnings Info Logs Debug Handled

The service worker will be displayed in the Threads list, and the Service Workers tab
lists all the Active Running service workers this page belongs to.

=
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b, v+ t g @ [async
| Pause On Caught Exceptions

¥ Threads

Main paused

@ service-worker.js

¥ Call 5tack
(anonymous function) index.html:18

Paused on & lavaScrint breaknnint

Scope Watch | 2 Service Workers

service-worker.js

szaranger.github.io/serv...
— Force update on page
load

| Unregister

! | Console

We can use the console for debugging as well. Any errors during the installation
process will be printed on the console page. The console is useful for inspecting the

service worker context.

D Detailed Registration *x

Filter |TIRegex ("I Hide network messages

@ Errors Warnings Info Logs Debug Handled

» self
¥ Window {external: Object, chrome: Object, document: document, speechSyn
SpeechSynthesis, ondeviceorientationabsolute: null.}
Infinity: Infinity
function AnalyserNode()
inly: function AnimationEffectReadOnly()
tTiming: function AnimationEffectTiming()
function AnimationEvent()
rEvent: function AnimationPlayerEvent()
ine: function AnimationTimeline()
tResult: function AppBannerPromptResult()
function ApplicationCache()
rEvent: function ApplicationCacheErrorEvent()

«->CnH https://szaranger.github.io/service-workers/01/02/index.htm| w0 =
) ) R D Elements Console Sources MNetwork Timeline x
Registration status: successful —
Sources Content scripts Snippets [H index.html x service-worker.js
State: installed ¥ [ szaranger.github.io 11| <scripts _
¥ [ service-warkers/01/02 g functian Prmtgyatﬂ-sfafe-]v-{-
<= index.html
{} Line 18, Column 7 =
n o ot e @ Oasync Scope Watch | -GEService Workers
| Pause On Caught Exceptions service-worker.js
¥ Threads szaranger.github.iofserv... Unregister
Mai — Force update on page | |
ain
load
Sservice-worker.js
¥ Call Stack
Console
® W <topframe> ¥ [ Preserve log @ Show all messages

=]
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5.

You will also find the debugging panel in the Resources tab of the DevTools useful. In
order to view network activity of the worker, click the inspect link on the Resources
tab to launch a dedicated DevTools window for the worker.

) Detailed Registration *®
r 1
€« 2> X fy https://szaranger.github.iofservice-workers/01/02findex.htm| w2l O =

= 0O Elements Console Sources Network Timeline Profiles Resources » H

> (I Frames Open DevTools window and pause JavaScript execution an Service Worker startup|
 Iweb sqL
[ JindexedDg szaranger.github.io

» £ Local Storage .

» [ Session Storage Scope: [service-workers/01/02/ % A (]

» (& Caokies installing + waiting o active redundant
B8 Application Ca...
1 1 Cache Storage State activated Recent messages

) O ast-Modified: 2016-02-06 10:03:09.000

Worker @ running Oserver response time: 2016-02-06
inspect 10:03:25.602

Script Jservice- Controlled clients

URL workers/01/02/s  Tab: https://szaranger.github.io/service-
worker.js workers/01/02/index.html focus

Updated 2016-02-06
10:03:25.602

Last- 2016-02-06
Modified 10:03:09.000

The resulting page chrome: //serviceworker-internals shows the registered service
workers. It also shows basic action buttons, which are explained in detail as follows:

>

>

=]

Terminated: Unregisters the worker.

Start/Stop: Starts/stops the worker. This will happen automatically when you
navigate to a page in the worker's scope.

Sync: Dispatches a sync event to the worker. If you don't handle this event, nothing
will happen.

Push: Dispatches a push event to the worker. If you don't handle this event, nothing
will happen.

Inspect: Opens the worker in the inspector.
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There's more...

When you are working with DevTools open, you might want to check to make sure that the
Disable cache is not checked in the Network tab. If that option is checked, the requests will
go to the network instead of the service worker.

Providing a stale version on error

If you travel a lot, chances are you have often experienced a lot of zero network connectivity.
This is frustrating, especially if you want to view previously viewed pages. In this recipe,

we will look at how we can address this issue by providing the user with the stale version
from the cache.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the previous
recipe: Setting up service workers. Service workers only run across HTTPS. To find out how
to set up a development environment to support this feature, refer to the following recipes:
Setting up GitHub pages for SSL, Setting up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure (or you can find the files in the provided
directory, 01/05):

1. First, we need to create an index.html file as follows:

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>Stale on Error</titles
</head>
<body>
<p>Registration status: <strong id="status"></strong></p>
<script>
if ('serviceWorker' in navigator) {
navigator.serviceWorker.register (
'service-worker.js',
{ scope: "./'" }
) .then( function (serviceWorker) {

e
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document .getElementById('status') .innerHTML
'successful’';
}) .catch (function (error) ({

document .getElementById('status') .innerHTML
error;

3N

} else {
document .getElementById('status') .innerHTML

'unavailable';
}
</script>
</body>
</html>

2. Create a JavaScript file called service-worker. js in the same folder as the
index.html file with the following code:
var version = 1;
var cacheName = 'stale- ' + version;

self.addEventListener ('install', function (event) {
self.skipWaiting() ;

3N

self.addEventListener ('activate', function (event) {
if (self.clients && clients.claim) ({
clients.claim() ;

1)
self.addEventListener ('fetch', function (event) {
event .respondWith (
fetch (event.request) .then (function (response) {
caches.open (cacheName) . then (function (cache) {
if (response.status >= 500)
cache.match (event.request) .

then (function (response) {

return response;
}) .catch (function() ({

return response;

=]
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} else {

cache.put (event.request,
response.clone () ) ;

return response;

3. With your two files in place, navigate to index.html.

When the registration is successful, we inspect the state of the registration and print it to
the browser.

In the service-worker. js file, we always fetch the response from the network:

event .respondWith (
fetch (event.request) .then (function (response) {

If we received an error response, we return the stale version from the cache:

if (response.status >= 500)

cache.match (event.request) .
then (function (response) {

// Return stale version from cache
return response;

P
If we can't find the stale version, we return the network response, which is the error:

}) .catch (function() ({

return response;

13N
If the response was successful (response code 200), we update the cached version:

} else {
cache.put (event.request, response.clone()) ;
return response;

s
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There's more...

The put () method of the cache interface allows key/value pairs to be added to the current
cache object. The put () method also overrides any key/value pair previously stored in the
cache that matches the request:

fetch(url) .then(function (response) {
return cache.put (url, response);

1) i
Creating mock responses

In order to mock API responses from your server to your app, which is instead of actual API
responses for the APl requests, we can make the service worker return mock responses that
will be identical to an API response.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the previous
recipe: Setting up service workers. Service workers only run across HTTPS. To find out how
to set up a development environment to support this feature, refer to the following recipes:
Setting up GitHub pages for SSL, Setting up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure (these can also be found in the provided
directory, 01/03):

1. First, we need to create an index.html file as follows:

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>Detailed Registration</title>
</head>
<body>
<p>Network status: <strong id="status"></strong></p>
<div id="request" style="display: none"s>
<input id="long-url" value="https://www.packtpub.com/"
size="50">
<input type="button" id="url-shorten-btn"
value="Shorten URL" />

NED
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</div>

<div>
<input type="checkbox" id="mock-checkbox"
checked>Mock Response</input>

</div>

<div>
<br />
<a href="" id="short-url"></a>

</div>

</div>

<scripts
function printStatus (status)

document .getElementById('status') .innerHTML = status;

function showRequest ()
document .getElementById('url-shorten-btn')
.addEventListener ('click', sendRequest) ;
document .getElementById('request') .style.display =

'block!';
}
function sendRequest ()
var xhr = new XMLHttpRequest (),
request;

xhr.open ('POST',

'https://www.googleapis.com/urlshortener/
vl/url?' +

'key=[Your API Keyl');
xhr.setRequestHeader ('Content-Type',
'application/json') ;

if (document.getElementById ('mock-checkbox') .checked)

{

xhr.setRequestHeader ('X-Mock-Response',
'ves');

xhr.addEventListener ('load', function/() {
var response = JSON.parse (xhr.response) ;
var el = document.getElementById('short-url');

Es
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el .href = response.id;
el.innerHTML = response.id;

3N

request = {
longUrl: document.getElementById('long-url') .value

}i

xhr.send (JSON.stringify (request)) ;

if ('serviceWorker' in navigator)

navigator.serviceWorker.register (
'service-worker.js',
{ scope: '"./'" }
) .then( function(registration) {
if (navigator.serviceWorker.controller) ({
printStatus ('The service worker is currently
handling ' +
'network operations.');
showRequest () ;
} else {
printStatus ('Please reload this page to allow
the ' + 'service worker to handle network

operations.');

}

}) .catch (function (error)
document .getElementById('status') .innerHTML =

error;
1)
} else {
document .getElementById('status') .
innerHTML = 'unavailable';
}
</script>
</body>
</html>

=
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2. Create a JavaScript file called service-worker. js in the same folder as the
index.html file with the following code:

self.addEventListener ('fetch', function(event) ({
console.log('Handling fetch event for',
event .request.url) ;

var requestUrl = new URL(event.request.url) ;

if

(requestUrl.pathname === '/urlshortener/vl/url' &&
event .request .headers.has ('X-Mock-Response')) {
var response = {
body: {
kind: 'urlshortener#url',
id: 'http://goo.gl/IKyjul"',
longUrl: 'https://slightlyoff.github.io/
ServiceWorker/spec/service worker/index.html'
I
init: {
status: 200,
statusText: 'OK',
headers:
'Content-Type': 'application/json',
'X-Mock-Response': 'yes'
}
}
Vi
var mockResponse = new

Response (JSON.stringify (response.body) ,

response.init) ;

console.log('Responding with a mock response body:',

response.body) ;

event .respondWith (mockResponse) ;
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3. With your two files in place, you can navigate to the GitHub page, https://
username.github.io/service-workers/01/03/index.html, and
you will see the success message in your browser.

[ Detalled Registration X

= C ff G https://szaranger.github.iofservice-workers/01/03/ el (O =

Network status: The service worker is currently handling network operations.

https: fwww. packtpub.com/ Sherten URL

Mock Response

hitp://goo.el/IKvjull

After the service worker registers itself successfully, we check to make sure that it is currently
handling the network operations:

if (navigator.serviceWorker.controller) {
printStatus ('The service worker is currently handling
network operations.');

}
In this case, we are calling the showRequest () function to add an event listener to

the URL shorten button, and show the request block. Otherwise, the whole request
block will be hidden:

function showRequest () {

document .getElementById ('url-shorten-btn')
.addEventListener ('click', sendRequest) ;

document .getElementById('request') .style.display = 'block';

}

The sendRequest () function builds the HTTP request. It creates a POST request with a URL
of the Google API for URL shortening:

xhr.open ('POST',
'https://www.googleapis.com/urlshortener/v1l/url?' +
'key=[Your API Keyl');

=
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You will have to obtain an API key for this service to be used. For this, follow these instructions:

1. Visit the Google Developers Console page at https://console.developers.
google. com.

You can either select an existing project or create a new one.
Expand APIs & auth, in the sidebar on the left.

4. Click APIs. Now, in the list of APIs provided, make sure the status is ON for the Google
URL Shortener API.

5. Finally, in the sidebar on the left-hand side, select Credentials.

If the Mock Response is checked, set the request header X-Mock-Response t0 yes:

if (document.getElementById ('mock-checkbox') .checked) ({
xhr.setRequestHeader ('X-Mock-Response', 'yes');

}

Now add an event listener to the load event and pass in a callback to assign the response
data to the link displaying the result:

xhr.addEventListener ('load', function()
var response = JSON.parse (xhr.response) ;
var el = document.getElementById('short-url');

el.href = response.id;
el.innerHTML = response.id;

3N

At the end of the sendRequest function, we are sending the original URL as well as the
request object we built as a request:

request = {
longUrl: document.getElementById('long-url') .value
Vi

xhr.send (JSON.stringify (request)) ;

In the service-worker. js file, we are adding an event listener for the fetch event. We
check that the request URL path has the urlshortner in it and the request header has
X-Mock-Response:

if (requestUrl.pathname === '/urlshortener/vl/url' &&
event .request .headers.has ('X-Mock-Response')) {

[vww allitebooks.cond
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We build a mock response object with a body, status, and the headers:

var response = {
body: {
kind: 'urlshortener#url',
id: 'https://goo.gl/KgR31J',
longUrl: 'https://www.packtpub.com/books/info/packt/about’
I
init: {
status: 200,
statusText: 'OK',
headers:
'Content-Type': 'application/json',
'X-Mock-Response': 'yes'
}
}
Vi

Finally, we create a response with the mock response:

var mockResponse = new Response (
JSON.stringify (response.body), response.init);

console.log('Mock Response: ', response.body) ;
event .respondWith (mockResponse) ;

Handling request timeouts

Long-running requests can be the result of connectivity issues. Service workers are an ideal
solution for overcoming these problems. Let's look at how we can implement a solution with
service workers to handle request timeouts.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the previous
recipe: Setting up service workers. Service workers only run across HTTPS. To find out how
to set up a development environment to support this feature, refer to the following recipes:
Setting up GitHub pages for SSL, Setting up SSL for Windows, and Setting up SSL for Mac.

NEQ
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How to do it...

Follow these instructions to set up your file structure:

1.

First, we need to create an index.html file as follows:

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>Request Timeouts</title>
</head>
<body>
<p>Registration status: <strong id="status"></strong></p>

<scripts
if ('serviceWorker' in navigator) ({
navigator.serviceWorker.register (
'service-worker.js',
{ scope: "./'" }

) .then (function (serviceWorker) {
document .getElementById('status') .innerHTML =
'successful';
3N
} else {
document .getElementById('status') .innerHTML =
'unavailable';
}
</script>
<script src="https://code.jquery.com/jquery-
2.2.0.js"></script>
</body>
</html>

Create a JavaScript file called service-worker. js in the same folder as the
index.html file with the following code:

function timeout (delay) {
return new Promise (function(resolve, reject) {
setTimeout (function() {
resolve (new Response ('', ({
status: 408,
statusText: 'Request timed out.'

)

Eis




Learning Service Worker Basics

}, delay);

3N

self.addEventListener ('install',
self.skipWaiting() ;

3N

self.addEventListener ('activate',

function (event

function (even

if (self.clients && clients.claim) ({

clients.claim() ;

3N

self.addEventListener ('fetch', function (event)

if (/\.js$/.test (event.request.

url)) {

) A

t) |

{

event .respondWith (Promise.race ([timeout (400),

fetch(event.request.url)l]));
} else {

event .respondWith (fetch (event.request)) ;

}
3N

3. With your two files in place, navigate to index.html and open the DevTools. You will
see the time out error logged on the console.

[ ] [ ] D Request Timeouts x

Szaranger

€« C' A | (X bups://localhost/service-workers/01/04/

ZMOrOgLIIa0e ¢a =

. & O
Registration status: suecessful

@ GET

Sources | Content scripts Snippets
¥ (@ localhost
v [ service-workers /01/04
=/ (index)
» (@ (no domain)
» ) bmdblncegkenkacieihfhpjfppoco
» (@ elicpjhcidhpjomhibiffojpinpmmp

Elements Console 5Sources

{
we @  aAsync

Console

® T <top frame>

[4 (index) x

@ Serving from the file s more Never show *

1
2| <html lang="en"=

3| <head>

4 <meta charset="UTF-8"=>

5 =title=Request Timeouts</title=
6| =/head=

7

}

Line 1, Column 1

Scope | Wartch

¥ [l Preserve log

_|Regex [_|Hide network messages

https://ajax.qoogleapis. com/ajax

Errors Warnings Info Logs Debug Handled

index):33

libs/anqularjs/1.3.15/anqular.min.js

488 (Request timed out.)

Network  » o1 L4

=

NED
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In our index.html file, we're fetching a large uncompressed jQuery library:
<script src="https://code.jquery.com/jquery-2.2.0.js"></script>

In our service-worker. js file, the event listener of the install event is calling the
skipWaiting () method, which forces the waiting service worker to become the active
service worker:

self.addEventListener ('install', function (event) {
self.skipWaiting() ;

3N

The skipWaiting () method is used inside the active event handler, which in turn uses
Clients.claim() to ensure that updates to the underlying service worker take effect
immediately, for both the current client and all other active clients:

self.addEventListener ('activate', function (event) {
if (self.clients && clients.claim) ({
clients.claim() ;

3N

In event listener for fetch, we pass in a Promise.race () function where the first iterable,
which is timeout (400), gets resolved first:

self.addEventListener ('fetch', function (event) {
if (/\.js$/.test (event.request.url))

event .respondWith (Promise.race ([timeout (400),
fetch (event.request.url)]));

} else {
event .respondWith (fetch (event.request)) ;

3N

We will elaborate on the Promise.race () function soon. The timeout () function returns a
promise with 408, which is the code for the request timed out status.

s
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The Promise.race () method returns a promise that resolves, or rejects, as soon as one of
the promises in the iterable resolves or rejects, with the value or reason from that promise:

var pl = new Promise (function(resolve, reject) ({

setTimeout (resolve, 400, "one") ;

1)

var p2 = new Promise (function(resolve, reject) ({
setTimeout (reject, 100, "two");

1)

Promise.race ([pl, p2]).then(function (value) {

// Not called

}, function(reason) {
console.log(reason); // "two"
// p2 is faster, so it rejects

3N

As you can see, two is faster, so the result is reject.




Working with
Resource Files

In this chapter, we will cover the following topics:

» Displaying a custom offline page

» Loading images offline

» Loading CSS offline

» Loading fonts offline

» Implementing multiple fetch handlers

» Fetching remote resources

Introduction

You might have encountered, from time to time, having broken images appear on certain
websites. This could be because of a number of reasons: the image might not have existed, it
might not have been named properly, or the file path in the code might have been incorrect.
Whatever the reason it might be, it could impact your website, and could lead the user to think
that your website is broken.

Images are not the only resources that are essential to your website. Cascading style
sheets (CSS), JavaScript files, and font files are also necessary to make your website appear
functional. In this chapter, we are going to look at how to load these resources offline.

Before we start working on loading resources offline, let's find out how we can notify the user
that the network is unavailable.
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Displaying a custom offline page

Let's revisit the scenario from the first chapter where you are on a train, traveling home from
work, and you are reading an important news article on the web using your mobile device. At
the same moment that you click on a link to view more details, the train suddenly disappears
into a tunnel. You've just lost connectivity, and are presented with the Unable to connect

to the Internet message. Well, you will not doubt be less annoyed if you can still play the
dinosaur game by hitting the spacebar on your desktop/laptop, or by tapping on your phone,
but this can be an area where you can significantly enhance a client's user experience by
using a service worker. One of the great features of service workers is that they allow you to
intercept network requests and decide how you want to respond:

HI 00041 00041
G AME OVER

Unable to connect to the
Internet
Google Chrome can't display the webpage

because your computer isn't connected to the
Internet.

In this recipe, we are going to use a service worker to check whether a user has connectivity,
and respond with a really simple offline page if they aren't connected.
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Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the Setting up
service workers recipe of Chapter 1, Learning Service Worker Basics. Service workers only run
across HTTPS. To find out how to set up a development environment to support this feature,
refer to the following recipes of Chapter 1, Learning Service Worker Basics: Setting up GitHub
pages for SSL, Setting up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:

1.

First, we must create an index.html file as follows:

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>Custom Offline Page</title>
</head>
<body>
<p>Registration status: <strong id="status"></strong></p>

<scripts
var scope = {
scope: './'

}i

if ('serviceWorker' in navigator) ({
navigator.serviceWorker.register ('service-worker.js',
scope)
.then(
function (serviceWorker) {
document .getElementById('status') .innerHTML
'successful';
}) .catch (function (error) ({
document .getElementById('status') .innerHTML
error;
3N
} else {
document .getElementById('status') .innerHTML
'unavailable';

}
</script>

</body>

</html>

&1
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2. Create a JavaScript file called service-worker. js in the same folder as the
index.html file, with the following code:

'use strict';

var versgion = 1;
var currentCache = ({
offline: 'offline-cache' + version

Vi
var offlineUrl = 'offline.html';

self.addEventListener ('install', function(event) ({
event .waitUntil (
caches.open(currentCache.offline) .then (function (cache)
{
return cache.addAll ([
offlineUrl

self.addEventListener ('fetch', function(event) ({

var request = event.request,
isRequestMethodGET = request.method === 'GET';
if (request.mode === 'navigate' || isRequestMethodGET) ({

event .respondWith (
fetch (createRequestWithCacheBusting (request.url)) .
catch(function (error) {
console.log ('OFFLINE: Returning offline page.',
error) ;
return caches.match(offlineUrl) ;
1)
)
} else {
event .respondWith (caches.match (request)
.then(function (response) {
return response || fetch(request) ;

function createRequestWithCacheBusting(url) {
var request,
cacheBustingUrl;

reqguest = new Request (url,
{cache: 'reload'}
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)i

if ('cache' in request)
return request;
}

cacheBustingUrl = new URL(url, self.location.href) ;
cacheBustingUrl.search += (cacheBustingUrl.search ? '&'
') + 'cachebust=' + Date.now() ;

return new Request (cacheBustingUrl) ;

}

Create a second HTML file called of f1ine.html file as follows:

<!DOCTYPE htmls>
<html>
<head>
<meta charset="UTF-8">
<title>Offline</title>
<style>
#container ({
text-align: center;
margin-top: 40px;
}
#container img {
width: 80px;
height: 80px;
}
</style>
</heads>
<body>
<div id="container">
<svg xmlns="http://www.w3.0rg/2000/svg" width="25"
height="25" viewBox="0 0 25 25">
<path d="M1l6 01-3 9h91-1.866 2h-14.4L16 0zm2.267
13h-14.4L2 15h91-3 9 10.267-11z" fill="#04b8b8"/>
</svg>
<p>Whoops, something went wrong...!</p>
<p>Your internet connection is not working.</p>
<p>Please check your internet connection and try
again.</p>
<div>
</body>
</html>
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4. Open up a browser and go to index.html. You will see the Registration status:
successful message:

D Custom Offline Page x

«=>0C 7 https://localhost/service-workers/02/01/ 57 () =

Registration status: successful

5. Now open up DevTools (Cmd + Alt + | or F12), go to the Network tab, click on the
dropdown displaying No throttling, and select Offline:

MNetwork Timeline Profiles Resources Security es A Network Timeline Profiles Resources  Securit

Preserve log [ Disable cache | No throttling ¥ " IPreserve log [_|Disable cache | Offline v

Hata URLs All

J5 €55 Img Media Font Doc Ve data URLs All

8 J5 €35 Img Media Font Dod

ms 300 ms GO0 ms 700 ms E00ms 900 400 ms 300 ms GO0 ms 700 ms E00ms 9

6. Now refresh your browser, and you will see the offline message and the
following image:

D Offline x Y D ServiceWorker b
b

« - C N https://localhost/service-workers/02/01/offline.html 57| (D

y.
=

Whoops, something went wrong...!

Your internet connection is not working.

Please check your internet connection and try again.

=)
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When the registration is successful, we are instructing the service worker to intercept a
request and provide resources from the cached content using the fetch event, as illustrated in
the following diagram:

¥ fetch
. - ™)
@ After registering a service worker to control a scope, each time a client in that scope request a
resource from anyplace in the networl..
</ O
Page under scope The Internet
@ The service worker for that scope enters the game and hijacks the request.
= j ( ¥ fetch ) { } Q
Page under scope Service Worker The Internet
@ Through event.respondWith() and passing a response object, the service worker can answer
the client's request with a custom response made out of different sources: the network, storage
or its own code.
{/ { } ]
'
@ —
Page under scope service Worker
e S

Inside the index.html file, when the registration is successful, we inspect the state of the
registration and print it to the browser. Otherwise, we are printing the error message returned
by the service worker:

navigator.serviceWorker.register (
'service-worker.js',
{ scope: './' }
) .then (function (serviceWorker) {
document .getElementById('status') .innerHTML =
'successful';

@1
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}) .catch(function (error) {
document .getElementById('status') .innerHTML = error;

)

The service worker script file will intercept network requests, check for connectivity, and
provide the content to the user.

We start off by adding our offline page to the cache when we install the service worker. In
the first few lines, we are specifying the cache version and the URL for the offline page. If we
had different versions of our cache, you would simply update this version number, so a new
version of the file will take effect. We call this cache busting:

var version = 1;
var currentCache = {
offline: 'offline-cache' + version

}i

We add an event listener to the install event and inside the callback, we make a request for
this offline page and its resources; when we have a successful response, it gets added to
the cache:

self.addEventListener ('install', function (event) {
event .waitUntil (
caches.open (currentCache.offline)
.then (function (cache) {
return cache.addAll ([
offlineUrl

Now that the offline page is stored in the cache, we can retrieve it whenever we need to.
In the same service worker, we need to add the logic to return the offline page if we have
no connectivity:

self.addEventListener ('fetch', function (event) {

var request = event.request,
isRequestMethodGET = request.method === 'GET';
if (request.mode === 'navigate' || isRequestMethodGET) ({

event .respondWith (
fetch (createRequestWithCacheBusting (request.url)) .
catch(function (error) {
console.log ('OFFLINE: Returning offline page.',6 error);

=



Chapter 2

return caches.match(offlineUrl) ;
3]
) ;
} else {
event .respondWith (caches.match (request)
.then(function (response) {
return response || fetch(request);

In the preceding listing, we are listening out for the fetch event, and if we detect that the user
is trying to navigate to another page, and there is an error while doing so, we simply return the
offline page from the cache. And there you go, we have our offline page working.

The waitUntil event extends the lifetime of the install event, until all the caches are
populated. In other words, it delays treating the installing worker as installed, until all the
resources we specify are cached and the passed promise resolves successfully.

We saw an HTML and an image file get cached, and then being retrieved when our website is
offline. We can cache other resources as well, including CSS and JavaScript files:

caches.open (currentCache.offline)
.then (function (cache) {
return cache.addAll ([
'offline.html"',
' /assets/css/style.css’',
' /assets/js/index.js"

See also

-
—
—

» The Registering a service worker in detail recipe of Chapter 1, Learning Service
Worker Basics

» The Creating mock responses recipe of Chapter 1, Learning Service Worker Basics

@]
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Loading images offline

Images are a resource that almost all websites in the world today use. Just like your HTML,
CSS, and JavaScript, you can cache images to be viewed offline with service workers.

In this chapter, we are going to look at how to load images offline, as well as handling
responsive images.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the Setting up
service workers recipe of Chapter 1, Learning Service Worker Basics. Service workers only run
across HTTPS. To find out how to set up a development environment to support this feature,
refer to the following recipes of Chapter 1, Learning Service Worker Basics: Setting up GitHub
pages for SSL, Setting up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:

1. First, we must create an index.html file as follows:

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>Offline Images</title>
</head>
<body>
<mains>
<p>Registration status: <strong
id="status"></strong></p>
<img src="packt-logo.png" alt="logo"s>
<mains>
<script src="index.js"></script>
</body>
</html>

2. Now we have to create a JavaScript file service-worker.js, in the same folder as
the index.html file, with the following code:

'use strict';

var version = 1;
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var cacheName = 'static-' + version;

self.addEventListener ('install', installHandler) ;
self.addEventListener ('fetch', fetchHandler) ;

function installHandler (event) ({
event .waitUntil (
caches.open (cacheName) . then (function (cache) {
return cache.addAll ([
'index.html',
'packt-logo.png'
1)
3]
) ;
}

event .respondWith (
fetch (event.request) .catch (function()
return caches.match (event.request) ;
3]

)i

Create a JavaScript file called index. js, in the same folder as the index.html file,
with the following code:

'use strict';

var scope = {
scope: './!'

}i

if ('serviceWorker' in navigator) ({
navigator.serviceWorker.register ('service-worker.js',
scope
) .then( function (serviceWorker) {
printStatus ('successful');
}) .catch (function (error) ({
printStatus (error) ;
3N
} else {
printStatus ('unavailable!') ;

}

function printStatus (status)
document .getElementById('status') .innerHTML = status;

}

Download an image file and save it in the same folder as the index.html file. In this
example, | am calling it packt-1logo.png.

i
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5. Open up a browser and go to the index.html file:

[™ offline Images ®

&« - CH https://localhost/service-workers/02/02 findex.html w0 =

Registration status:

[PACKT]

PUBLISHING

6. Open up Chrome Developer Tools (Cmd + Alt + | or F12), select the Network tab, and
click Offline:

[M offiine Images x

«=>0 N0 https://localhost/service-workers/02/02/index.html % O =

Registration status:

[PACKT]

PUBLISHING

= 0O Elements Console Sources & Network Timeline Profiles » @1 44 1§ X

® ©® ™ Y  View = == | [|Preserve log [ Disable cache | Offline v

[Filter | 7 Hide data URLs
()| xHR J5 CSS Img Media Font Doc WS Other

10000 ms 20000 ms 30000 ms 40000Ms 50000 ms i

1N T I O I B |
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7. Refresh the page by pressing Cmd + R or F5, and you will see the image looks the
same as it did online.

In the index.html file, we are linking the image we have downloaded inside an img tag:

<body>
<p>Registration status: <strong id="status"></strong></p>
<img src="packt-logo.png" alt="logo">
<script src="index.js"></scripts>

</body>

In the service worker script file, we add our offline page to the cache when we install the
service worker. In the first few lines, we specify the cache version and the URL for the
offline page:

var versgion = 1;
var cacheName = 'static-' + version;

The event listener for the install event calls the waitUntil function, where we cache
index.html and the font file, in our case, webfont-serif.woff. The cache.addAall
function takes an array of files to be cached:

self.addEventListener ('install', function(event) ({
event .waitUntil (
caches.open (cacheName) . then (function (cache) {
return cache.addAll ([
'index.html',
'packt-logo.png'

When we reload the page, after it is set to go offline, the fetch event gets fired, retrieves those
two files from the cache, and sends them along with the response:

self.addEventListener ('fetch', function(event) ({
event .respondWith (caches.match (event.request)) ;

3N

Now, the page will be displayed as it was online.
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There's more...

If we were to develop our website following a mobile-first strategy, having responsive images
would greatly benefit it. Let's look at how we can achieve this.

Handling responsive images

There are a number of ways to enable the responsive behavior for images. One of the older
methods (not recommended) is by simply scripting, but this leads to a couple of problems.
First, if a script determines which image to download, but the script itself is loaded after the
images specified in the HTML have been downloaded, you may potentially end up with two
downloaded images. Second, if you don't specify any image in HTML, and want to load only
the image defined by the script, you'll end up with no image at all for browsers that have
scripting disabled.

Hence, we need a better way to deal with responsive images. And thankfully, there is one! The
recommended way is to use:

» srcset
» sizes

» picture

The srcset attribute
Before we explore how srcset is actually used, let's understand a few terms.

Device-pixel ratio

The device-pixel ratio is the number of device pixels per CSS pixel. Two key conditions
contribute to the device-pixel ratio:

» Pixel density of the device (number of physical pixels per inch): A high resolution
device will have a higher pixel density and hence, for the same zoom level, it will have
a high device-pixel ratio compared to a lower resolution device. For example: a high-
end Lumia 950 phone will have a higher resolution than a budget Lumia 630 phone,
and therefore it will have a higher device-pixel ratio for the same zoom level.

» Zoom level of the browser: For the same device, a higher zoom level means a higher
number of device pixels per CSS pixel, and hence a higher device-pixel ratio. For
example, consider this figure:
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Zoomed in

When you zoom in on your browser (Ctrl + +), the number of CSS pixels for your div remains
the same, but the number of device pixels it occupies increases. So, you have a higher
number of device pixels per CSS pixel.

When you want to display separate images (or usually, a separate asset of the same image)
based on the device-pixel ratio, you'd go with a basic srcset implementation:

<img src="image-src.png" srcset="image-src.png 1lx, image-2x.png
2x" />

The x descriptor in the srcset attribute is used to define the device-pixel ratio:

» For a device-pixel ratio of 1, the image-src.png image will be used.
» For a device-pixel ratio of 2, the image-2x.png image will be used.

The src attribute is used as a fallback for browsers that do not yet support
srcset implementation.

This works well. Using the x descriptor, you'll always get the same image on devices with a
similar device-pixel ratio—even if this means that you get the same image on a 13.5-inch
laptop, and a 5-inch mobile phone, which both have the same device-pixel ratio.

The sizes attribute

The actual implementation where you'd want a different-sized image (different height and
width) on different screen sizes is accomplished by using the sizes attribute along with the w
descriptor of the srcset attribute.

Say you want the image to be viewed in half of the viewport width. You'll type:

<img src="image-src.png" sizes="50vw"
srcset="image-src.png 1lx, image-2x.png 2x 400w">

s
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The picture element

As we saw in the previous section, the picture element is used when you want to show a
different image depending on the rendered size of the image. The picture element is a
container, which contains other elements that control the image to be downloaded:

<pictures>
<img src="image-src.png" sizes="50vw'"srcset="image-src.png 1lx,
image-2x.png 2x 400w">

</picture>

At runtime, the srcset attribute or the <picture> element selects the most appropriate
image asset and performs a network request.

If you want to cache an image during the install step for the service worker, you have
a few options:

» Installing a single low-resolution version of the image

» Installing a single high-resolution version of the image
It is ideal to limit the amount to two or three images in order to preserve memory.

To improve the load time, you may decide to go for the low resolution version at the time of
installation, and you would try to retrieve higher resolution images from the network when the
page is loaded; however, in the case that the high-resolution images fail, you would think you
can easily fall back to the low resolution version, but there is one issue.

Let's assume we have two images:

Display density Width Height
1x 400 400
2x 800 800

Here is the markup for an srcset image:

<img src="image-src.png" srcset="image-src.png 1lx, image-2x.png
2x" />

On a screen with a 2x display, the browser could opt to download image-2x.png, if we are
offline, then we could catch this request and return the image-src.png image instead if the
image is cached, the browser may expect an image that considers the extra pixels on a 2x
screen, therefore the image will appear as 200 x 200 pixels instead of 400 x 400 pixels. The
only fix is to set a fixed width and height on the image:

<img src="image-src.png" srcset="image-src.png 1lx, image-2x.png
2X|l

style="width:400px; height: 400px;" />

5]
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We can take the same approach to srcset.

No width or height set:

Height and width set:
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If you want to unregister the service worker, you can head to the Developer Toolbar in Chrome,
and click the Unregister button in the Service Workers section, as shown in the following

screenshot:
E\ D Elements Console Sources MNetwork Timeline Profiles Resources Security Audits ; x
Sources | Content scripts Snippets It} service-warker.js = | m ?b Q —| Async
¥ (@ localhost 1| var cookFetchHandler = function{event) { ¥ Threads
: 2 console. log( 'DEBUG: Inside the /cook hand n
v -
Dser‘wce workers/02/04 3 if (event.reqguest.url.index0f('/cook/') > Main
= (index) ;1 event.respondWith{new Response{'Fetch h service-worker.js
> no domain
@k in) . ) H » Watch + ¢
¥ (O localhost — & service-worker.js 7 Call Stack
YDser\rice—workersf02;04 8 wvar cookBookFetchHandler = function(event) 7 G S5
9 console. log( 'DEBUG: Inside the /cook/book Not Paused
I TR ¢ ¢ (cvent.request.url.endswith(®/cook/boo
11 event.respondWith(new Response('Fetch h ¥ Scope
12
13| 1; Not Paused
14 . ;
o
15 var fetchHandlers = [cookBookFetchHandler, ¥ 3Service Workers
16 service-worker.js
17 fetchHandlers.forEach{function(fetchHandler | .
18| self.addEventlistener('fetch®, fetchHandl | localhost/service-workers/02... | Unregister
19|1); Force update on page load
28

¥ Breakpoints

No Breakpoints

If you want to find out the resources stored in the caches, you can do so by opening Developer
Tools and looking at the Resources tab:

[ offline Images x

&«

r Bookmarks

C A O nhttps://localhost/service-workers/02/02/index.html

ME O BOOMIHOS N » 2

vl

| O

» (L] Other Bookmarks

Registration status:

® O
» (3 Frames
Fiweb sqL
{ {indexedDB
» B Local Storage
» [ Session Storage
» & Cookies
B8 Application Cache
¥ | | Cache Storage

Elements

of Service Workers

Console

[ PACKT]

PUBLISHING

Sources Network Timeline
a4 B

# | Request

0 | https:/ flocalhost/service-workers/02/02 /index.html
1 | https:/ flocalhost/service-workers /02 {02 /packt-logo.png

2 static-1 - hreps:/ flocalhost

Resources

» 0144 @ X

Respense
oK
oK

NED
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If you are using Firefox Nightly, you can view the caches by opening up Developer Tools and

looking at the Storage Inspector:

eoce | Offinelmages % | About Service W.. ¥ +
' hS

eoce | Offinelmages % | About Service W.. X +
' hS

==

e »

€

(i) @ | https:f/localhost/service-workers)

Registration status: successful

[PACKT]

PUBLISHING

R g @it =~ EE = 8% 0
g Cache Storage
0 https:/flocalhost

g Cookies

e localhost

£ Indexed DB
£ Local Storage
O https:/flocalhost

= session Storage

URL - Status
https:{flecalhost/service-workers/02/02 index.html oK
https:{flecalhost/service-workers/02/02 /packt-logo.png oK

==

e »

€

(i) @ | https:f/localhost/service-workers)

Registration status: successful

[PACKT]

PUBLISHING

R @@= =sd = 8[EJod
Default Firefox Developer Tools

| Shader Editor

| Canvas

Performance
~ I Memory
Metwork
Storage

| Web Audio

Scratchpad *

Available Toolbox Buttons

See also

» The Registering a service worker in detail recipe in Chapter 1, Learning Service

Worker Basics

» The Creating mock responses recipe in Chapter 1, Learning Service Worker Basics

s
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Loading CSS offline

CSS is essential in structuring your website and making it look functional. Because of this,
if your website goes offline and the CSS is not available in the cache, your website will look
broken. In order to achieve this, we cache CSS with service workers, and deliver those CSS
files as external resources. In this recipe, we are going to look at how to load CSS offline.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the Setting up
service workers recipe of Chapter 1, Learning Service Worker Basics. Service workers only run
across HTTPS. To find out how to set up a development environment to support this feature,
refer to the following recipes of Chapter 1, Learning Service Worker Basics: Setting up GitHub
pages for SSL, Setting up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:

1. First, we must create an index.html file as follows:

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>Offline CSS</title>
<link rel="stylesheet" href="style-2.css">
<link rel="stylesheet" href="style-1l.css">
</head>
<body>
<p>Registration status: <strong id="status"></strong></p>

<scripts>
var scope = {
scope: './!'

Vi

if ('serviceWorker' in navigator) {
navigator.serviceWorker.register ('service-worker.js',
scope)
.then (
function (serviceWorker) {

printStatus ('successful');
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}) .catch (function (error)
printStatus (error) ;
1)
} else {
printStatus ('unavailable') ;

}

function printStatus (status)
document .getElementById('status') .innerHTML = status;
}  </scripts
</body>
</html>

Create a JavaScript file called service-worker. js, in the same folder as the
index.html file, with the following code:

var version = 1;
var cacheName = 'static-' + version;

self.addEventListener ('install', installHandler) ;
self.addEventListener ('fetch', fetchHandler) ;

function installHandler (event) ({

event.waitUntil (
caches.open (cacheName) . then (function (cache) {

return cache.addAll ([
'index.html',
'style-2.css'

function fetchHandler (event) ({
if (/index/.test (event.request.url) || /style-
2/ .test (event.request.url)) {
event .respondWith (caches.match (event.request)) ;

}

Create a CSS file called style-1.css, in the same folder as the index.html file,
with the following code:

body {
background-color: lightgreen;

[ei-
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4. Create another CSS file called style-2.css, in the same folder as the index.html
file, with the following code:

body {
background-color: red;
}

5. Open up a browser and go to the index.html file. You will see that the background
color is green:

ﬁ [ serviceWorker X i [} offiine €55 E i i“-;’]

€« C nfn E]nhups:ﬁlocalhost,’service—workers,fOZJOz,findex.htmI Ef? 0 =

Registration status: successful

6. Now open up the Developer Tools (Cmd + Shift + | or F12) and change the Network
tab to Offline as shown in the following screenshot:

[ serviceworker ¥ [ offiine CSS

€ > C A B ntips//localhost/service-workers/02/02/index.html 57| ()

& O Elements Console Sources Network Timeline » Q2| : X
® ©® w YW | view 5= == | [Preserve log [IDisable cache | Offline
| Hide data URLs \
Al RGES IS C55 Img Media Font Doc WS Other
1000 ms 2000 ms 3000 ms 4000 ms s0C
Name Methed Status Type Initiator | Size Ti... &ime

&
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7. The color of the background is now red.

In the header section of the index.html file, we are linking two CSS files:

<head>
<meta charset="UTF-8">
<title>0Offline CSS</title>
<link rel="stylesheet" href="style-2.css">
<link rel="stylesheet" href="style-1l.css">
</head>

In our styles sheets, we are referencing the same CSS property of body.

Because of the order we are calling the CSS files, the last selector takes effect on the online
page, in our case, this is the body selector of style-1.css:

body {
background-color: lightgreen;

}

In the service-worker. js file, we add index.html and the style-2.css file to the
cache when we install the service worker. In the first few lines, we specify the cache version
and the URL for the offline page:

var versgion = 1;
var cacheName = 'static-' + version;

The event listener for the install event calls the waitUntil function, where we cache
index.html, and the CSS file. The cache.addall function takes an array of files to
be cached:

function installHandler (event) ({
event .waitUntil (
caches.open (cacheName) . then (function (cache) {
return cache.addAll ([
'index.html',
'style-2.css'
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When we reload the page, after it is set to go offline, the fetch event gets fired, retrieves those
two files from the cache, and sends them along with the response:

self.addEventListener ('fetch', function(event) ({
event .respondWith (caches.match (event.request)) ;

3N

Now, when we refresh the page, the background will change to red, as the CSS file we saved
in the cache will be applied to the page this time.

Loading fonts offline

If your website uses external fonts, such as open source web fonts, you could cache them
to be viewed offline with service workers. In this chapter, we are going to look at how to load
fonts offline.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the Setting up
service workers recipe of Chapter 1, Learning Service Worker Basics. Service workers only run
across HTTPS. To find out how to set up a development environment to support this feature,
refer to the following recipes of Chapter 1, Learning Service Worker Basics: Setting up GitHub
pages for SSL, Setting up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:

1. First, we must create an index.html file as follows:

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>Offline Fonts</titles>
<style>
@font-face(
font-family: 'MyWebFont';
src: url ('webfont-serif.woff') format ('woff');
}
p { font-family: 'MyWebFont', Arial, sans-serif; }
</style>

=
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</head>
<body>
<p>Registration status: <strong id="status"></strong></p>

<scripts
var scope = {
scope: './!'

}i

if ('serviceWorker' in navigator) ({
navigator.serviceWorker.register ('service-worker.js',
scope)
.then(
function (serviceWorker) {
printStatus ('successful');
}) .catch (function (error)
printStatus (error) ;
3N
} else {
printStatus ('unavailable!') ;

function printStatus (status)
document .getElementById('status"') .innerHTML = status;
}  </scripts
</body>
</html>

Create a JavaScript file called service-worker. js, in the same folder as the
index.html file, with the following code:

'use strict';

var version = 1;
var cacheName = 'static-' + version;

self.addEventListener ('install', installHandler) ;
self.addEventListener ('fetch', fetchHandler) ;

function installHandler (event) ({
event.waitUntil (
caches.open (cacheName) . then (function (cache) {
return cache.addAll ([

]
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'index.html',
'webfont-serif.woff'

function fetchHandler (event) ({
event .respondWith (caches.match (event.request)) ;

}

3. Download a web font from https://www.google.com/fonts and save it in the
same folder as the index.html file. If you are not quite sure how to do this, please

look at the following There's more... section.
4. Open up the browser and go to the index.html file:

ﬁ [M] serviceWork: i [f] Offline C55 i iii

<« C A & htips://localhost/servi.. 77 () =

Registration status: successful

5. Open up Chrome Developer Tools (Cmd + Alt + | or Fb12), select the Network tab,
and click Offline:



https://www.google.com/fonts
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[ serviceWorker % ¥ [} offline CSS %
s

«=>0Cn0" https://localhost/service-workers/02/03findex.html 57| ()

Registration status: successful

= O Elements Console Sources A Network Timeline » A3 8 X
® & B W  View = == [ IPreserve log [|Disable cache | Offline
[Filter | I Hide data URLs

All (BES S G55 Img Media Font Doc W5 Other

6. Refresh the page by pressing Cmd + R or F5, and you will see the font looks the same
as it did online.

In the header section of the index.html file, we link the font file we have downloaded inside
a style tag:

<style>
@font-face{
font-family: 'MyWebFont';
src: url ('webfont-serif.woff') format ('woff');

}

p { font-family: 'MyWebFont', Arial, sans-serif; }
</style>

&7}
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The @font - face declaration will specify a font named myWebFont and specify the URL
where it can be found. In our case, it is in the same directory as the index.html file. Then
we reference the font inside the paragraph declaration as the font - family attribute:

p { font-family: 'MyWebFont', Arial, sans-serif; }

In the service worker script file, we add our offline page to the cache when we install the
service worker. In the first few lines, we specify the cache version and the URL for the
offline page:

var versgion = 1;

var cacheName 'static-' + version;

The event listener for the install event calls the waitUntil function, where we cache the
index.html file and the font file; in our case webfont-serif.woff. The cache.addall
function takes an array of files to be cached:

self.addEventListener ('install', function(event) ({
event .waitUntil (
caches.open (cacheName) . then (function (cache) {
return cache.addAll ([
'index.html',
'webfont-serif.woff'

When we reload the page, after it is set to go offline, the fetch event gets fired, retrieves those
two files from the cache, and sends them along with the response:

self.addEventListener ('fetch', function(event) ({
event .respondWith (caches.match (event.request)) ;

3N

Now, the page will be displayed as it was online.

In order to find a free font family from Google and download it, please perform
the following instructions:

1. Please navigate to https://www.google.com/fonts, and search, or browse, the
desired font, then add the one you like to your collection by clicking on the blue Add
to Collection button on the right side of the font:

Grumpy wizards make toxic brew for the evil Queen and Jack.

8 Garamane. 1 Sty by O . e o I

&)


https://www.google.com/fonts
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2. Your collection will show at the bottom of your screen. Once it has, select the Use this
style checkbox, towards the top-left side of the screen:

Mormal 400 [ Use this style

Grumpy wizards make toxic brew

EB Garamond, 1 Style by Georg Duffner

3. Now, when you click the arrow on the top right-hand side of the page, it will prompt
you with a dialog. You can choose the first option, which downloads the file as a
ZIP file:

Word Sentence Paragraph Poster ] b

Preview Text:  Grumpy wizards make toxic brew forthe e = [ [ ‘ ‘

MNormal 400

Grumpy wizards make toxic brew

Open Sans, 10 Styles by ] [m]

Download fonts

Mo

G ¥ You do not need to download the font to use it on your webpages.
Instead, refer to the "Use" section.

Ro | | Download the font families in your Collection as a .zip file
Sync Goagle fonts to your deskiop using SkyFonts

it Download all font families, including source files, at the
Google Fonts Github project

Mo

G Close
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4. Once you unzip the file, you will find the font you need inside the folder. If you want

to unregister a service worker, you can go to chrome: //service-worker-
internals and click the Unregister button:

[f serviceWorker # 1[4 Offline CSS *
%

« C & [ chrome://serviceworker-internals

L
G

Scope: https./localhost/service-workers/02/02/
Registration |D: 31
Active worker:
Installation Status: ACTIVATED
Running Status: RUMNING
Script: https:/flocalhostservice-workers/02/02/service-worker js
Version |D: 137
Renderer process |D: 179
Renderer thread 1D: 27179
DevTools agent route 1D: 24
Log:

Stop Push Inspect

Unregister

5. In Firefox Nightly, you can go to about : serviceworkers and click on the
Unregister button:

[
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QOffline Images About Service Workers L +

I

about:serviceworkers (6 Search »

Registered Service Workers

Origin: https://localhost

= Scope: https://localhost/service-workers/02/02/

= Script Spec: https:/flocalhost/service-workers/02/02/service-worker.js

= Current Worker URL: hitps://localhost/service-workers/02/02/service-worker.js
= Active Cache Name: {c26470k3-2db9-a040-8762-1956e346784 0}
= Waiting Cache Mame:

= Push Endpoint: null
Update Urnregister

» The Registering a service worker in detail recipe in Chapter 1, Learning Service
Worker Basics

» The Creating mock responses recipe in Chapter 1, Learning Service Worker Basics

Implementing multiple fetch handlers

Service workers can handle multiple fetch handlers, each of which intercepts a different type
of request. This recipe explains, in detail, how different types of request can be handled by
implementing separate fetch handlers.
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Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the Setting up
service workers recipe of Chapter 1, Learning Service Worker Basics. Service workers only run
across HTTPS. To find out how to set up a development environment to support this feature,
refer to the following recipes of Chapter 1, Learning Service Worker Basics: Setting up GitHub
pages for SSL, Setting up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:

1.

First, we need to create an index.html file as follows:

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>Multiple Fetch</title>
</head>
<body>
<p>Registration status: <strong id="status"></strong></p>

<scripts
if ('serviceWorker' in navigator) ({

navigator.serviceWorker.register (
'service-worker.js',
{ scope: "./'" }

) .then( function (serviceWorker)
document .getElementById('status') .innerHTML
'successful';

}) .catch (function (error) ({
document .getElementById('status') .innerHTML
error;
3N
} else {
document .getElementById('status') .innerHTML =
'unavailable';

}
</script>
</body>
</html>

=
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2. Create a JavaScript file called service-worker. js in the same folder as the
index.html file with the following code:

var cookFetchHandler = function(event) {
console.log ('DEBUG: Inside the /cook handler.');
if (event.request.url.indexOf ('/cook/') > 0) {
event .respondWith (new Response ('Fetch handler for
/cook')) ;
}
}i

var cookBookFetchHandler = function(event) ({
console.log('DEBUG: Inside the /cook/book handler.') ;
if (event.request.url.endsWith('/cook/book')) ({
event .respondWith (new Response ('Fetch handler for
/cook/book ")) ;

}
Vi

var fetchHandlers = [cookBookFetchHandler, cookFetchHandler];

fetchHandlers.forEach (function (fetchHandler) {
self.addEventListener ('fetch', fetchHandler) ;

I3F;

3. Open up a browser and go to the index.html file. You will see the Registration
status: successful message:

[ Mutiple Fetch ®

« C fh https://localhost/service-workers/02/05/ 2O =

Registration status: successful

(75}
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4. Change the URL by adding /cook/ in front as follows:

D https://localhost{service-v

«=>0C K https://localhost/service-workers/02/05/cook/ wl O =

Fetch handler for fcook

5. Change the URL again by adding /book in front as follows:

D https://localhost/service-v

« > C KN https://localhost/service-workers/02/05/cook/book 57 () =

Fetch handler for /cook/book
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When the registration is successful, we inspect the state of the registration, and print it to
the browser. Now it's time to trigger the responses by the service worker. In the service-
worker. js file, there are two registered fetch handlers, cookFetchHandler and
cookBookFetchHandler

var cookFetchHandler = function(event) ({
console.log ('DEBUG: Inside the /cook handler.');
if (event.request.url.indexOf ('/cook/') > 0) {
event .respondWith (new Response ('Fetch handler for /cook'));
}
}i

var cookBookFetchHandler = function(event) ({
console.log('DEBUG: Inside the /cook/book handler.') ;
if (event.request.url.endsWith('/cook/book')) ({

event .respondWith (new Response ('Fetch handler for
/cook/book!') ) ;

}
}i

The first handler, cookFetchHandler, intercepts requests ending with /cook anywhere in
the URL, and returns a new response with the wording, Fetch handler for /cook.

The second handler, cookBookFetchHandler, intercepts requests ending with /cook/
book anywhere in the URL, and returns a new response with the wording, Fetch handler
for /cook/book.

Since cookBookFetchHandler is registered first, when it intercepts /cook/book requests,
it will always first have the chance to return a response via event . respondWith () .The
second handler gets its chance to handle event . respondWith () only if the first handler
does not call it.

When the fetch event occurs, they are invoked one at a time, in the order they are registered.
Any time a handler calls event . respondwWith (), none of the other registered handlers will
be run:

var fetchHandlers = [cookBookFetchHandler, cookFetchHandler];

fetchHandlers. forEach (function (fetchHandler) ({
self.addEventListener ('fetch', fetchHandler) ;

3N

If none of the registered fetch handlers call event . respondwith (), the browser takes
control and makes a normal HTTP request. This is the normal procedure, when no service
workers are involved.

(7]
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There's more...

Within each fetch handler, we have to make sure that the logic that determines whether or
not to call event . respondwWith (), is executed synchronously. Simple if () statements
that check event . request .url are fine. Anything asynchronous, such as performing
caches.match () and then deciding whether or not to call event . respondWith () based
on the response, will trigger a race condition, and you're likely to see an event already
responded to error in the console.

If you want to unregister the service worker, you can head to the Developer Toolbar in
Chrome and click the Unregister button in the Service Workers section, as shown in
the following screenshot:

> [:] Elements Console Sources MNetwork Timeline Profiles Resources Security Audits E 4
Sources Content scripts Snippets [H]  service-worker.js x I N V‘ L] Async
v O localhost 1 var cookFetchHandler = function{event) { ¥ Threads
: 0o 2| console.log('DEBUG: Inside the /cook hand B
v W /
ser.\.flce workers/02/04 3 it {event.reguest.url.index0f{'/cook/') = Main
= (index) : event.respendWith{new Response('Fetch h service-worker.js
» @ (no domain -
.-'\( ! ) : 6} » Watch + ¢
v localhost — & service-worker.js 7
. . " — function ¥ Call Stack
v (] service-workers /0204 8 var cookBookFetchHandler = function(event)
] console. log( 'DEBUG: Inside the /cook/book
[ ] service-worker.js 18 if {event.reguest.url.endsWith('/cock/boo
11 event.respondWith(new Response(‘Fetch h | | ¥ Scope
12 } A
13| }; Not Paused
14 o
15 var fetchHandlers = [cookBookFetchHandler, v TR R
16 _ service-warker.js
17 fetchHandlers, forEach(function(fetchHandler o . X .
18 self.addEventListener( ' fetch', fetchHandl localhost/service-workers /02 Unregister
19| }); Force update on page lecad
20
¥ Breakpoints
No

» The Registering a service worker in detail recipe in Chapter 1, Learning Service
Worker Basics

» The Creating mock responses recipe in Chapter 1, Learning Service Worker Basics

Fetching remote resources

Fetching remote resources can be done in a few different ways. In this recipe, we are going to
look at two standard ways of fetching remote resources, as well as finding out how to use a
service worker to act like a proxy middleware.

7@
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Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the Setting up
service workers recipe of Chapter 1, Learning Service Worker Basics. Service workers only run
across HTTPS. To find out how to set up a development environment to support this feature,
refer to the Setting up GitHub pages for SSL recipe of Chapter 1, Learning Service

Worker Basics.

How to do it...

Follow these instructions to set up your file structure:

1. First, we need to create an index.html file as follows:

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>Fetching Offline Resources</title>
<style>
.error {
color: #FF0000;
}
.success {
color: #O0OFFO0O;
}
</style>
</head>
<body>
<section>
<hl>Images</hl>
<div id="https-acao-image"></div>
<div id="https-image"></div>
<div id="http-image"></div>
</section>

<section>
<h1>HTTPS Fetch</hl>
<div id="https-cors">
<strong>https-cors</strong>
</div>
<div id="https-no-cors"s>

(77}
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<strong>https-no-cors</strongs>

</div>

<div id="https-acao-cors">
<strong>https-acao-cors</strongs>

</div>

<div id="https-acao-no-cors">
<strong>https-acao-no-cors</strong>

</div>

<div id="service-https-cors">
<strong>service-https-cors</strong>

</div>

<div id="service-http-cors"s>
<strong>service-http-cors</strong>

</div>

<div id="service-http-no-cors"s>
<strong>service-http-no-cors</strong>

</div>

</section>

<section>
<hl1>HTTP Fetch</hl>
<div id="http-cors"s>
<strong>http-cors</strong>
</div>
<div id="http-no-cors">
<strong>http-no-cors</strong>
</div>
</section>

<script src="index.js"></scripts>
</body>
</html>

2. Create a JavaScript file called index. js, in the same folder as the index.html file,
with the following code:

'use strict';

var protocols = {

'https':
'https://dzl3w8afd47il.cloudfront.net/sites/all/themes/
packt v4/images/packtlib-logo-dark.png',

'https-acao':

@
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'https://1942.photobucket.com/albums/ad261/szaranger/Packt/
packt-logo.png',

"http!':
'http://seanamarasinghe.com/
wp-content/uploads/2015/06/icon-128x128.jpg’

}i

navigator.serviceWorker.getRegistration ()
.then (function(registration) {
var fetchModes = ['cors', 'nmo-cors'];
if (!registration || !navigator.serviceWorker.controller)

{

navigator.serviceWorker.register (

'./service-worker.js') .then(function() {
console.log('Service worker registered,
reloading the page') ;
window.location.reload () ;

1)

} else {
console.log('Client is under service worker\s

control') ;

for (var protocol in protocols)
if (protocols.hasOwnProperty (protocol)) {
buildImage (protocol, protocols [protocoll]) ;
for (var index = 0; index < fetchModes.length;

index++) {
var fetchMode = fetchModes [index],

init = { method: 'GET',
mode: fetchMode,
cache: 'default' };

fireRequest (fetchMode, protocol, init) () ;

function buildImage (protocol, url) ({
var element = protocol + '-image',

(7]
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image = document.createElement ('img') ;

image.src = url;
document .getElementById (element) .appendChild (image) ;

function fireRequest (fetchMode, protocol, init) {
return function() {
var section = protocol + '-' + fetchMode,
url = protocols[protocol];

fetch(url, init) .then(function (response) {
printSuccess (response, url, section) ;

}) .catch (function (error) {
printError (error, url, section);

3N

fetch('./proxy/' + url, init).then(function (response)
url = './proxy/' + url;
printSuccess (response, url, section) ;

}) .catch (function (error)

section = 'service-' + section;
console.log(section, 'ERROR: ', url, error);
log(section, 'ERROR: ' + error, 'error');

3N
¥

function printSuccess (response, url, section) {
if (response.ok) ({

console.log(section, 'SUCCESS: ', url, response) ;
log(section, 'SUCCESS') ;
} else {
console.log(section, 'FAIL:', url, response) ;
log(section, 'FAIL: response type: ' + response.type +
', response status: ' +
response.status, 'error');

(&)
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function printError (error, url, section) {
console.log(section, 'ERROR: ', url, error);
log(section, 'ERROR: ' + error, 'error');

function log(id, message, type) {
var sectionElement = document.getElementById(id),
logElement = document.createElement ('p') ;

if (type) {
logElement.classList.add (type) ;

}

logElement.textContent = message;

sectionElement.appendChild (logElement) ;

}

Create a JavaScript file called service-worker. js, in the same folder as the
index.html file, with the following code:

self.onfetch = function(event) ({
if (event.request.url.indexOf ('proxy') > -1) {
var init = { method: 'GET',
mode: event.request.mode,
cache: 'default' };
var url = event.request.url.split ('proxy/') [1];
console.log ('DEBUG: proxying', url);
event .respondWith (fetch(url, init));
} else {
event .respondWith (fetch (event.request)) ;

s
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4. Open up a browser and go to the index.html file:

[ serviceworker % ¥ [M Fetching Offline Resourc:

<« C M | [9 https://localhost/service-workers/02/04/ & 77 O

Images

[PACKT]

PUBLISHING

ﬂ PACKTLiB’

HTTPS Fetch

https-cors

ERROR: TypcError: Failed to fetch
https-no-cors

ERROR: TypcError: Failed to fetch
https-acao-cors

SUCCESS

SUCCESS

https-acao-no-cors

FAIL: response type: opaque, responsc status: 0
SUCCESS

service-https-cors

ERROR: TypeError: Failed to fetch
service-http-cors

ERROR: TypeError: Failed to fetch
service-http-no-cors

ERROR: TypeError: Failed to fetch

HTTP Fetch

http-cors
ERROR: TypeError: Failed to fetch
http-no-cors

ERROR: TypcError: Failed to fetch




At the beginning of the index. j s file, we are testing three different protocols for
loading resources:

» https: HTTP with Secure Socket Layer (SSL) protocol
» https-acao: SSL protocol with the Access-Control-Origin=* header
» http: HTTP without SSL

We will use three different URLs, which will be loaded multiple times:

var protocols = {

'https-acao':
'https://1942.photobucket.com/albums/ad261/szaranger/
Packt/packt-logo.png',

'https':
'https://dzl3w8afd47il.cloudfront.net/sites/all/themes/
packt v4/images/packtlib-logo-dark.png',

"http' :
'http://seanamarasinghe.com/wp-content/uploads/2015/06/
icon-128x128.jpg’

Vi

We also use two different methods for fetching resources, with or without cors:
var fetchModes = ['cors', 'nmo-cors'];

Next, we check to see whether the service worker is registered:

navigator.serviceWorker.register (
'./service-worker.js') .then (function() {
console.log('Service worker registered, reloading the
page');
window.location.reload () ;

3N
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If that is not the case, then we register it and reload the page to make sure the client is under

the service worker's control:

for (var protocol in protocols)
if (protocols.hasOwnProperty (protocol)) {
buildImage (protocol, protocols [protocoll]) ;

for (var i = 0; i < fetchModes.length; i++) {
var fetchMode = fetchModes[i],
init = {

method: 'GET',

&)
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mode: fetchMode,
cache: 'default'

}i

fireRequest (fetchMode, protocol, init) () ;

}
}
}

The for loops go through the provided protocols array, make requests for each protocol,

build a DOM image element with each URL, and go through each mode of the
fetchModes array.

The init object contains any custom settings that you want to apply to the request:

» method: The request method, for example, GET and POST

» mode: The mode you want to use for the request, for example, cors, no-cors, or
same-origin

» cache: The cache mode you want to use for the request: default, no-store,
reload, no-cache, force-cache, or only-if-cached

The buildImage function takes two arguments: protocol and url. It creates an image
element on the fly and attaches the URL as the source of that image. Then it goes on to add
that image to the DOM tree, where the ID is one of https-acao-image, https-image,

or http-image. JavaScript has no control over the URL handling at this point; the browser
handles the URLs:

function buildImage (protocol, url) {
var element = protocol + '-image',
image = document.createElement ('img') ;

image.src = url;

document .getElementById (element) .appendChild (image) ;

}

Images will be rendered for HTTPS requests only, as service workers only support connections
over SSL:

=
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D Fetching Offline Resources x

€« = C f [ https://localhost/service-workers/02/05/ T 57 (O =

L

Images

[PACKT

PUBLISHING

ﬂ PACKTLIB"

The broken image is the one requested over standard HTTP, which fails to respond with the
requested image.

Other requests over HTTP also fail to deliver, resulting in errors:

HTTP Fetch

htip-cors
ERROR: TypeError: Failed to fetch
htip-no-cors

ERROR: TypeError: Failed to fetch

vww .allitebooks.cond
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The requests over SSL, with the Access-Control-Origin=* header (Access Control Allow
Origin), will return results successfully:

https-acao-cors

By default, fetching a resource from a third-party URL will fail if it doesn't support CORS.

You can add a non-CORS option to the request to overcome this, although this will cause an
opaque response, which means you won't be able to tell whether the response was successful
or not:

https-acao-no-cors

FAIL: response type: opague, response status: 0

The fireRequest function takes three arguments, fetchMode, protocol, and init. This
function, in turn returns another function, which we can call a composition. We start with
fetching the given resource directly from the remote resource:

fetch(url, init) .then (function (response) {
printSuccess (response, url, section) ;
}) .catch(function (error) {
printError (error, url, section);

13N,

If the fetch was successful, we print it to the console, as well as log it on the webpage. We do
the same if the request fails, only we print error.

We also attempt to fetch the resource with the service worker's proxy, which the client
recognizes as a local resource:

fetch('./proxy/' + url, init).then(function(response) {
url = './proxy/' + url;
printSuccess (response, url, section) ;
}) .catch (function (error) {

section = 'service-' + section;
console.log(section, 'ERROR: ', url, error);
log(section, 'ERROR: ' + error, 'error');

13N,

~[ee]
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The printSuccess and printError functions log responses to the console, as well as the
DOM of the web page:

function printSuccess (response, url, section) ({
if (response.ok) ({

console.log(section, 'SUCCESS: ', url, response) ;
log(section, 'SUCCESS') ;
} else {
console.log(section, 'FAIL:', url, response);
log(section, 'FAIL: response type: ' + response.type +
', response status: ' + response.status,
'error') ;

function printError (error, url, section) ({
console.log(section, 'ERROR: ', url, error);
log(section, 'ERROR: ' + error, 'error');

}

The helper function log finds the DOM element by the ID, and adds a paragraph element,
as well as a class attribute, to depict the type of the message:

function log(id, message, type) ({
var type = type || 'success',
sectionElement = document.getElementById(id),
logElement = document.createElement ('p') ;

if (type) {
logElement.classList.add (type) ;

}

logElement . textContent = message;

sectionElement.appendChild (logElement) ;

}
In the index.html file, we have style declarations in the head section:

<style>
.error {
color: #FF0000;
}
.success {
color: #00FFO0O;

}

</style>
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In our 1og () function, we set the undefined type to success, so that it will display the color
green when we add it to classList. The error type will display red as declared in the
previous styles.

Let's move over to our service-worker. js file. There we have the onfetch event handler,
which gets fired whenever a fetch event occurs. Here, we check to see whether the request
has a proxy/ parameter in it. If it does, then it responds with the remaining part of the URL:

var url = event.request.url.split('proxy/') [1];
console.log ('DEBUG: proxying', url);
event .respondWith (fetch (url, init));

Otherwise, the response will perform the request with the full URL:

} else {
event .respondWith (fetch (event.request)) ;

}

There's more...

Let's examine the defaults of the fetch () function in more detail.

No credentials by default

When you use fetch, by default, requests won't contain credentials such as cookies. If you
want credentials, you can call this instead:

fetch (url,
credentials: 'include'

3N

This behavior is intentional, and is arguably better than XHR's more complex default behavior
of sending credentials if the URL has the same origin, but omitting them otherwise.

Fetch's behavior is more like other CORS requests, such as <img crossorigins>, which
never sends cookies unless you opt in with <img crossorigin="use-credentials">.

Non-CORS fail by default

By default, fetching a resource from a third-party URL will fail if it doesn't support CORS.

You can add a non-CORS option to the Request function to overcome this, although this will
cause an opaque response, which means you won't be able to tell whether the response was
successful or not:

cache.addAll (urlsToPrefetch.map (function (urlToPrefetch) {
return new Request (urlToPrefetch, { mode: 'no-cors' });

})) .then (function() {
console.log('All resources have been fetched and cached.');

3N

(e
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If you want to unregister the service worker, you can head over to the chrome: //service-
worker-internals page in Chrome and click the Unregister button of the relevant service
worker, as shown in the following screenshot:

[M serviceWorker % 1[4 Otfline CSS s
b

& — C i [ chrome://serviceworker-internals

P
]
m

Scope. https:/flocalhost/service-workers/02/02/
Registration 1D: 31
Active worker:
Installation Status: ACTIVATED
Running Status: RUMNING
Seript: https:/flocalhost/service-workers/02/02/service-workerjs
Version ID: 137
Renderer process I0: 179
Renderer thread 1D: 27179
DevTools agent route 1D: 24
Log:

Stop Push Inspect

Unregister

See also

» The Registering a service worker in detail recipe in Chapter 1, Learning Service
Worker Basics

» The Creating mock responses recipe in Chapter 1, Learning Service Worker Basics







Accessing Offline
Content

In this chapter, we will cover the following topics:

» Caching critical resources for offline use
» Showing cached content first

» Implementing a cache and network race
» Using window.caches

» Implementing stale-while-revalidate

Introduction

You don't need network access for your laptop or smartphone to be useful. Especially in areas
where mobile data is expensive, with some proper planning, you can download certain apps
that you can sync via free Wi-Fi, and then use them offline elsewhere.

Mobile apps such as Google Maps, FeedMe, and Wikipedia give us offline apps, which can be
used anywhere regardless of the Internet. Making our own app offline-compatible is a great
way of winning the hearts of our clients.

Let's start this chapter by looking at how to cache critical resources for use offline.
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Caching critical resources for offline use

In this recipe, we look at how we can cache a set of critical resources to enable users to go
offline and provide the user with the same experience. In the meantime, we will notify the user
that they can go offline and continue to use the same features.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes of Chapter 1, Learning Service Worker
Basics: Setting up GitHub pages for SSL, Setting up SSL for Windows, and Setting up SSL
for Mac.

How to do it...

Follow these instructions to set up your file structure. Alternatively, you can download the files
from the following location:

https://github.com/szaranger/szaranger.github.io/tree/master/service-
workers/03/01/

1. First, we must create an index.html file as follows:

<!DOCTYPE htmls>
<html lang="en"s>
<head>
<meta charset="UTF-8">
<title>Caching Critical Resources</title>
<link rel="stylesheet" href="style.css">
</head>
<body>
<section id="registration-status"s>
<p>Registration status: <strong
id="status"></strong></p>
<input type="button" id="resetButton" value="Reset" />
</section>

<mains>
<section>
<hl>Brand Game</hl>
<p>Attempts: <span id="attempts">0</span></p>
<select id="choice">

[


https://github.com/szaranger/szaranger.github.io/tree/master/service-workers/03/01/
https://github.com/szaranger/szaranger.github.io/tree/master/service-workers/03/01/
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<option value="0">Apple</options>
<option value="1">Google</options>
<option value="2">Adobe</options>
<option value="3">Facebook</option>
<option value="4">Amazon</options>

</select>

<input type="button" id="tryButton" value="Try" />

</section>

<section>
<img src="" id="logo" data-image="0" />
<p id="result"s>

</section>

<div id="notification" class="hidden">
<p>Ready to go offline!</p>

</div>

</main>

<script src="index.js"></scripts>
<script src="game.js"></script>
</body>
</html>

Create a JavaScript file called index. js, in the same folder as the index.html file,
with the following code:

'use strict';

var scope = {
scope: './!'

}i

if ('serviceWorker' in navigator) ({
navigator.serviceWorker.register (
'service-worker.js',
scope
) .then( function (serviceWorker) {
printStatus ('successful');
}) .catch (function (error)
printStatus (error) ;
3N
} else {
printStatus ('unavailable!') ;

55}




Accessing Offline Content

navigator.serviceWorker.addEventListener ('controllerchange',

function (event)
console.log ('EVENT: controllerchange', event);

navigator.serviceWorker.controller
.addEventListener ('statechange',

function()
console.log ('EVENT: statechange', this.state);
if (this.state === 'activated') {

document .querySelector ('#notification') .
classList.remove ('hidden') ;

function printStatus (status)
document .querySelector ('#status') .innerHTML = status;

document .querySelector ('#resetButton') .
addEventListener ('click',

function()
navigator.serviceWorker.getRegistration () .then (function

(registration) ({
registration.unregister () ;
window.location.reload () ;

1)

}
)

3. Create a JavaScript file called game. js, in the same folder as the index.html file,
with the following code:

'use strict';

I
o

var attempts
images = [

'adobe',
'apple',
'google"',

=
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'facebook',
'amazon'

1;

document .getElementById ('tryButton') .addEventListener
('click', function() {
var imageElement = document.getElementById('logo'),

choice = document.querySelector ('#choice') .value,
attemptsEl = document.querySelector ('#attempts'),
result = document.querySelector ('#result'),
currentIndex = imageElement.getAttribute('data-image'),
newIndex = getRandomIndex() ;

do {

newIndex = getRandomIndex() ;
} while (newIndex === currentIndex) ;
imageElement.src = images[newIndex] + '-logo.png';

imageElement .setAttribute ('data-image', newlIndex) ;

result.className = '';

attempts++;
if (newIndex == choice)
result.innerText = "Yay! Well done! You did it in " +

attempts + " attempt(s)";
result.classList.add('success') ;

attemptsEl.innerText = attempts;
attempts = 0;
} else {
result.innerText = "Boo! Try again..";
result.classList.add('fail") ;
attemptsEl.innerText = attempts;
}
I3
function getRandomIndex () {

return Math.floor (Math.random() * 5);

[55]-
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4. Create a JavaScript file called service-worker. js, in the same folder as the
index.html file, with the following code:

'use strict';
var cacheName= 'dependencies-cache';

self.addEventListener ('install', function(event) ({
event .waitUntil (
caches.open (cacheName)
.then (function (cache) {
return cache.addAll ([
'apple',
'google"',
'adobe',
' facebook',
'amazon'
1)
3]
.then (function() {
return self.skipWaiting() ;
3]
)
I

self.addEventListener ('fetch', function(event) ({
event .respondWith (
caches.match (event.request)
.then (function (response)

if (response) ({
console.log('Fetching from the cache: ',
event .request.url) ;
return response;

} else {
console.log('Fetching from server: ',
event .request.url) ;

}

return fetch(event.request) ;

self.addEventListener ('activate', function (event) {
console.log('Activating the service worker!');
event .waitUntil (self.clients.claim()) ;

3N
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5. Create a JavaScript file called style.css, in the same folder as the index.html
file, with the following code:
* |
-webkit-box-sizing: border-box;
-moz-box-sizing: border-box;
box-sizing: border-box;

body {
margin: 0 auto;
text-align: center;
font-family: sans-serif;

main {
max-width: 350px;
border: 1lpx solid #4CAF50;
padding: 20px;
border-radius: 5px;
width: 350px;
margin: 20px auto;

h1l
color: #4CAF50;

img {
padding: 20px 0;
max-width: 200px;

.success {
color: #4CAF50;
font-size: 2em;

.fail {
color: #FF8401;
font-size: 1.5em;




Accessing Offline Content

.hidden {
display: none;

#registration-status {
background-color: #FFE454;
padding: 10px;

}

#notification
background-color: #4CAF50;
padding: 3px;
border-radius: 5px;
max-width: 350px;
color: #FFF;

}

6. Open up a browser and go to the index.html file:

[ caching Critical Resources *

« - C K https://localhost/servi.. 57| () =

Registration status: successful

Reset

Brand Game

Attempts: O

Apole Try

Ready to go offline!

5]
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7. You will see the Ready to go offline! message. This means that we can play the game
offline. Now open up DevTools (Cmd + Alt + | or F12), go to the Network tab, click on
the dropdown displaying No throttling, and select Offline:

MWetwork Timeline Profiles Resources Security ®es A Network Timeline Profiles Resources Securir
Preserve log [ |Disable cache = No throttling ¥  |Preserve log [_|Disable cache | Offline v

data URLs All (59 JS CSS Img Media Font Doc VedataURLs All (EGLY JS CSS Img Media Font Doc

ms 500 ms GO0 ms TOOms E00ms 500 400 ms 500 ms GO0 ms FO0 ms E00ms 9

8. Now refresh your browser, and you will be able to continue playing the game.
9. You can select a company name from the dropdown and click the Try button:

D Caching Critical Resources

« - Cf https://localhost/servi... 77| () =

Registration status: successful

Reset

Brand Game

Attempts: 0
V' Apple ' Try
Google
Adobe

Facebook ] fﬂil'lﬂ!
_Amaznn
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10. Every time the selection does not match the result, it will show a message saying
Boo! Try again.., and you will see the attempts count:

D Caching Critical Resources *

€ = C f @ htps/localhostyservi.. 73| () =

Registration status: successful

Reset

Brand Game

Attempts: 1

Apole Try

amazon
~

Boo! Try again..

Ready to go offline!

11. Once your selection matches you will get a success message with the attempt count,
and you will see the attempts count:

100
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&« >C fK https://localhost/servi.. 57 () =

Registration status: successful

Reset

Brand Game

Attempts: 13

Google | Try |

Yay! Well done! You
did it in 13 attempt(s)

Ready to go offline!

Our index.html file contains the structure for the dropdown, buttons, and image. The
dropdown contains the options for the brand:

<select id="choice">
<option value="0">Apple</options>
<option value="1">Google</option>
<option value="2">Adobe</options>
<option value="3">Facebook</options>
<option value="4">Amazon</options>
</select>

Chapter 3
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The values for the options are specified by numbers, which later match up with the images, so
the order is important. As you can see, they start with O, to adhere to the O-based index of the
array where we are going to store the names of the companies later on.

The style.css file contains all the styles we need for our page. The top two declarations are
common styles for all the elements and the body element respectively:

* |
-webkit-box-sizing: border-box;
-moz-box-sizing: border-box;

box-sizing: border-box;

}

body {
margin: 0 auto;
text-align: center;
font-family: sans-serif;

}
The styles for failed and successful messages contain orange and green colors:

.success {
color: #4CAF50;
font-size: 2em;

}

.fail {
color: #FF8401;
font-size: 1.5em;

}

The notification message is initially hidden. This is done by assigning a class with
display:none:

.hidden {
display: none;

}

The first of the three JavaScript files, index. js, performs service worker registration, and
then listens to the controllerchange event. It also handles the event for the reset button.

The game engine for our little game is in the game . js file. So let's go through what's
happening inside this file.

102
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First, we declare two variables at the top, attempts and images, with initial values;
attempts contains the initial value for tries, O, and images, which is an array constant,
has the brand names in order. The order of the brands is important so that it matches the
dropdown in the index.html file:

var attempts = 0,

images = [
'apple',
'google',
'adobe',
'facebook"',
'amazon'

1;
When the user clicks the try button, the game logic in the callback function is handled:

document .getElementById('tryButton') .addEventListener ('click’',
function()
// callback

b

There is a lot going on in the declaration section in the callback handler. So let's look at
each initialization:

1. First we grab the logo from the Document Object Model (DOM):

var imageElement = document.getElementById('logo'),

2. We also capture the user choice and attempts element from the DOM, and the
result element:

choice = document.querySelector ('#choice') .value,
attemptsEl = document.querySelector ('#attempts'),
result = document.querySelector ('#result'),

3. Then we capture the data attribute from the logo element, and we generate a random
number with getRandomIndex () :
currentIndex = imageElement.getAttribute('data-image'),
newIndex = getRandomIndex() ;

4. We generate a random number for the next index, as long as it is not the one we
already have for the index:
do {
newIndex = getRandomIndex() ;
} while (newIndex === currentIndex) ;
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5. Next, we are set the brand images source to the image at the random index we
created. Then we set the data-image attribute to the same index:

imageElement.src = images[newIndex] + '-logo.png';
imageElement .setAttribute ('data-image', newlIndex) ;

For example, this may create an HTML element like the following on our web page:
<img src="google-logo" data-image="1" />

6. We make sure the class name for the result element is cleared before adding
a new one. Then we increase the attempts count:

result.className = '';
attempts++;

7. Next, we find out whether the new index is equal to the choice the user made. Note
that we have used a double equation instead of triple deliberately, because the
choice is a string and newIndex is an integer:

if (newIndex == choice) ({

Let's move on to the service-worker. js file. There we handle three events: install, fetch,
and activate. In the install event handler, we cache all the dependencies—the files we need to
go offline:

return cache.addAll ([
'adobe-logo.png',
'apple-logo.png',
'google-logo.png',
'style.css',
'index.html',
'index.js"',
'style.css'

1)

Inside the fetch handler, we check whether the resources are in the cache. If yes, then the
response is provided by the cache:

caches.match (event.req uest)
.then (function (response)
if (response)
console.log('Fetching from the cache: ',
event .request.url) ;
return response;
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Otherwise, return the result from the server itself:

else {
console.log('Fetching from server: ',
event .request.url) ;

}

return fetch(event.request) ;

Finally, we are forcing a controllerchange event on navigator.serviceWorker by
calling claim():

self.addEventListener ('activate', function (event) {
console.log('Activating the service worker!');
event .waitUntil (self.clients.claim()) ;

3N

» The Registering a service worker in detail recipe of Chapter 1, Learning Service
Worker Basics

» The Loading CSS offline recipe of Chapter 2, Working with Resource Files

Showing cached content first

If you are a regular visitor to a certain website, chances are that you may be loading most of
the resources, such as CSS and JavaScript files, from your cache, rather than from the server
itself. This saves us necessary bandwidth for the server, as well as requests over the network.
Having control over which content we deliver from the cache and server is a great advantage.
Server workers provide us with this powerful feature by having programmatic control over the
content. In this recipe, we are going to look at the methods that enable us to do so by creating
a performance art event viewer web app.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes of Chapter 1, Learning Service Worker
Basics: Setting up GitHub pages for SSL, Setting up SSL for Windows, and Setting up
SSL for Mac.
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How to do it...

Follow these instructions to set up your file structure. Alternatively, you can download the files
from the following location:

https://github.com/szaranger/szaranger.github.io/tree/master/service-
workers/03/02/

1. First, we must create an index.html file as follows:

<!DOCTYPE html>
<html lang="en"s>
<head>
<meta charset="UTF-8">
<title>Cache First, then Network</title>
<link rel="stylesheet" href="style.css">
</head>
<body>
<section id="events">
<hl><span class="nyc">NYC</span> Events TONIGHT</hl>
<aside>
<img src="hypecal.png" />
<h2>Source</h2>
<section>
<h3>Network</h3>

<input type="checkbox" name="network" id="network-
disabled-checkbox">

<label for="network"sDisabled</label><br />
<h3>Cache</h3>

<input type="checkbox" name="cache" id="cache-
disabled-checkbox">

<label for="cache"s>Disabled</labels><br />
</section>
<h2>Delay</h2>
<section>

<h3>Network</h3>

<input type="text" name="network-delay"
id="network-delay" value="400" /> ms

<h3>Cache</h3>
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<input type="text" name="cache-delay" id="cache-
delay" value="1000" /> ms
</section>
<input type="button" id="fetch-btn" value="FETCH" />
</aside>
<section class="data connection">
<table>
<tr>
<td><strong>Network</strong></td>
<td><output id='network-status's></output></td>
</tr>
<tr>
<td><strong>Cache</strong></td>
<tds><output id='cache-status'></output><tds>
</tr>
</table>
</section>
<section class="data detail"s>
<output id="data"></output>
</section>
<script src="index.js"></scripts>
</body>
</html>
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Create a CSS file called style.css in the same folder as the index.html file. You

can find the source code in the following location on GitHub:

https://github.com/szaranger/szaranger.github.io/blob/master/

service-workers/03/02/style.css

Create a JavaScript file called index. js in the same folder as the index.html file.

You can find the source code in the following location on GitHub:

https://github.com/szaranger/szaranger.github.io/blob/master/

service-workers/03/02/index.js
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4. Open up a browser and go to index.html:

[ cache First, then Network > W %

«->C N https://localhost/service-workers/03/02/

NYC Events TONIGHT

Network
@ Cache
=

Network
| Disabled

Cache
| Disabled

DELAY

Network
400 ms

Cache
oo ms

FETCH




Fetch button:

[ cache First, then Network

«->CAH https://localhost/service-workers/03/02/

SOURCE

Network
1 Disabled

Cache
71 Disabled

DELAY

Network

400

Cache
1000

FETCH

NYC Events TONIGHT

Network Success after 1130ms
Cache Success after 1006ms

03-25-2016 East Village: Lens on the Lower East Side - Fourth Arts Block

04-05-2016 Land Use Workshop: Panel Discussion on Preservation &
Local Issues - Museum of Chinese in America

04-11-2016 David Gilmour at Madison Square Garden - Madison Square
Garden

05-01-2016 LESStories @ Anthology Film Archives - Anthology Film
Archives

05-01-2016 NY Marble Cemetery - Owners Meeting & Neighborhood
Reception - The Marble Cemetery

05-06-2016 DelanceylLudlowRivingtonNorfolk - Cuchifritos Gallery Project
Space

05-08-2016 Great Ladies of the Lower East Side: Heroines, Balabustas,
and Yiddisha Mammas! A Special Mother's Day Walking Tour - Henry
Street Settlement

05-09-2016 MoRUS LES Garden Tour - La Plaza Cultural of Armando
Perez Community Garden

05-18-2016 Mom-and-Pop Storefronts and the Art of Vernacular Design:
NYC's Lower East Side and Chinatown - Neighborhood Preservation
Center

0s-22-2016 Tenement Chic: Ornamentation and Architectural Walking
Tour of the Lower East Side - Straus Square

05-22-2016 Greek Jewish Festival - Kehila Kedosha Janina

05-27-2016 The Lower East Side Festival of the Arts - Theater for the New
City

05-28-2018 NY Marble Cemetery Open Gate Day - The Marble Gemetery
06-23-2016 PopGun Presents: Miami Horror (DJ Set) - Baby's All Right
o7-27-2016 NYC Burner Happy Hour - The Johnsons

o8-11-2016 [FULL-Movie] Watch Fifty Shades Of Grey Online Free
Megavideo - Webster Hall

03-25-2016 East Village: Lens on the Lower East Side - Fourth Arts Block

Chapter 3

5. First, we are requesting data from the network with caching enabled. Click on the
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6. If you click Fetch again, the data has been retrieved first from cache, and then from
the network, so you see duplicate data (see that the last line is the same as the first):

[Y cache First, then Metwork

«=>2CfH https://localhost/service-workers/03/02/

e

Network
Disabled

Car:hx

) Disabled

DELAY

Network
400 ms

Cache

1000 ms

FETCH

NYC Events TONIGHT

Network Error: Network error after 1166ms
Cache Success after 1004ms

03-25-2016 East Village: Lens on the Lower East Side - Fourth Arts Block
Tickets

04-05-2016 Land Use Workshop: Panel Discussion on Preservation &
Local Issues - Museum of Chinese in America

04-11-2016 David Gilmour at Madison Square Garden - Madison Square
Garden

05-01-2016 LESStories @ Anthology Film Archives - Anthology Film
Archives

05-01-2016 NY Marble Cemetery - Owners Meeting & Neighborhood
Reception - The Marble Cemetery

05-08-2016 DelanceyLudlowRivingtonNorfolk - Cuchifritos Gallery Project
Space

05-08-2016 Great Ladies of the Lower East Side: Heroines, Balabustas,
and Yiddisha Mammas! A Special Mother's Day Walking Tour - Henry
Street Settlement

05-00-2016 MoRUS LES Garden Tour - La Plaza Cultural of Armando
Perez Community Garden

05-18-2016 Mom-and-Pop Storefronts and the Art of Vernacular Design:
NYC's Lower East Side and Chinatown - Neighborhood Preservation
Center

05-22-2016 Tenement Chic: Ornamentation and Architectural Walking
Tour of the Lower East Side - Straus Square

05-22-2016 Greek Jewish Festival - Kehila Kedosha Janina

05-27-2016 The Lower East Side Festival of the Arts - Theater for the New
City

05-29-2016 NY Marble Cemetery Open Gate Day - The Marble Cemetery
06-23-2016 PopGun Presents: Miami Horror (DJ Set) - Baby's All Right
07-27-2016 NYC Burner Happy Hour - The Johnsons

08-11-2016 [FULL-Movie] Watch Fifty Shades Of Grey Online Free
Megavideo - Webster Hall




the Fetch button again, in order to fetch data only from the cache:

[} Cache First, then Network

«=2>2CH https:/jlocalhost/service-workers/03/02/

.‘ >

Network
1 Disabled

Cache
| Disabled

DELAY

Network
400

Cache

1000

FETCH

ms

NYC Events TONIGHT

Network Success after 1171ms
Cache Error: Missed cache after 1013ms
us-25-2016 East Village: Lens on the Lower East Side - Fourth Arts Block (g

04-05-2016 Land Use Workshop: Panel Discussion on Preservation & Local Issues
- Museum of Chinese in America

04-11-2016 David Gilmour at Madison Square Garden - Madison Square Garden
05-01-2016 LESStories @ Anthology Film Archives - Anthology Film Archives

05-01-2016 NY Marble Cemetery - Owners Meeting & Neighborhood Reception -
The Marble Cemetery

05-06-2016 DelanceylLudlowRivingtonNarfolk - Cuchifritos Gallery Project Space

05-08-2016 Great Ladies of the Lower East Side: Heroines, Balabustas, and
Yiddisha Mammas! A Special Mother's Day Walking Tour - Henry Street
Settlement

05-00-2016 MoRUS LES Garden Tour - La Plaza Cultural of Armando Perez
Community Garden

05-18-2016 Mom-and-Pop Storefronts and the Art of Vernacular Design: NYC’s
Lower East Side and Chinatown - Neighborhood Preservation Center

0s-22-2016 Tenement Chic: Ornamentation and Architectural Walking Tour of the
Lower East Side - Straus Square

05-22-2016 Greek Jewish Festival - Kehila Kedosha Janina

05-27-2016 The Lower East Side Festival of the Arts - Theater for the New City
05-29-2016 NY Marble Cemetery Open Gate Day - The Marble Cemetery
06-23-2016 PopGun Presents: Miami Horror (DJ Set) - Baby's All Right
07-27-2016 NYC Burner Happy Hour - The Johnsons

o8-11-2016 [FULL-Movie] Watch Fifty Shades Of Grey Online Free Megavideo -
Webster Hall

Chapter 3

7. Now we are going to select the Disabled checkbox under the Network label, and click
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8. Select the Disabled checkbox under the Network label, as well as the Cache label,
and click the Fetch button again:

[ Cache First, then Network = § %

e« =>2>Cn https://localhost/service-workers/03/02/

NYC Events TONIGHT

Network Error: Network error after 1079ms
@ Cache Error: Missed cache after 1016ms
-

Network
Disabled

Cache
Disabled

DELAY

Network
400 ms

Cache
1000 ms

FETCH

In the index. js file, we are setting a page-specific name for the cache, as the caches are
origin-based, and no other page should use the same cache name:

var CACHE NAME = 'cache-and-then-network';

If you inspect the Resources tab of the development tools, you will find the cache inside the
Cache Storage tab:

[® (] Elements Console Sources Network Timeline Profiles Resources Security Audits 4

» B Local Storage 4 »
» £ Session Storage

BB Application Cache
¥ | | Cache Storage

# | Request | Response
» 53 Cookies / 0 | m[ps:ffccln.rawgiI.comfszaranger.iszarang...| oK

% cache-and-then-network - https://localhost
o Service Workers <
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If we have already fetched network data, we don't want the cache fetch to complete and
overwrite the data that we just got from the network. We use the networkDataReceived
flag to let the cache fetch callbacks to know whether a network fetch has already completed:

var networkDataReceived = false;
We are storing elapsed time for the network and cache in two variables:

var networkFetchStartTime;
var cacheFetchStartTime;

The source URL, for example, is pointing to a file location in GitHub via RawGit:

var SOURCE URL = 'https://cdn.rawgit.com/szaranger/
szaranger.github.io/master/service-workers/03/02/events’;

If you want to set up your own source URL, you can easily do so by creating a gist or a
repository on GitHub, and creating a file with your data in JSON format (you don't need the

. json extension). Once you've done that, copy the URL of the file, head over to https://
rawgit.com, and paste the link there to obtain another link with a content type header, as
shown in the following screenshot:

“% RawGit x szaranger
C' i [ https://rawgit.com ZMOFrOgoa 0@ ¢ n = ¢ =
‘&5 RaWGit Home Stats FAQ Source

RawGit serves raw files directly from GitHub with proper
Content-Type headers.

https://github.com/szaranger/szaranger.github.io/blob/master/service-workers/03/02/event

Use this URL in production Use this URL for development

https://cdn.rawgit.com/szaranger/szaranger.github.ic https://rawgit.com/szaranger/szaranger.github.io/ma

= No traffic limits or throttling. Files are served « New changes you push to GitHub will be
via MaxCDN's super fast global CDN. reflected within minutes.

s Use a specific tag or commit hash in the URL « Excessive traffic will be throttled and
(not a branch). Files are cached permanently blacklisted.

based on the URL. Query strings are ignored.
« |f excessive traffic continues, RawGit will

¢ The catch: this is a free service, so there are no display a prominent error message on your
uptime or support guarantees. website to try to get your attention.

us updates.
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Between the time we press the Fetch button and when the data is received, we have to make
sure the user doesn't change the search criteria, or press the Fetch button again. To handle
this situation, we disable the controls:

function clear () ({
outlet.textContent = '';
cacheStatus.textContent = '';
networkStatus.textContent = '';
networkDataReceived = false;

function disableEdit (enable) ({
fetchButton.disabled = enable;
cacheDelayText .disabled = enable;
cacheDisabledCheckbox.disabled = enable;
networkDelayText.disabled = enable;
networkDisabledCheckbox.disabled = enable;

if (lenable)
clear () ;

}
The returned data will be rendered to the screen in rows:

function displayEvents (events) ({

events.forEach (function (event) {
var tickets = event.ticket ?
'<a href="' + event.ticket + '" class="tickets">Tickets</a>'

LI
7

outlet.innerHTML = outlet.innerHTML +
'<article>' +

'<span class="date">' + formatDate (event.date) + '</span>'
+

' <span class="title">' + event.title + '</span>' +

' <span class="venue"> - ' + event.venue + '</span> ' +
tickets +

'</articles>"';
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Each item of the events array will be printed to the screen as rows:

03-25-2016 East Village: Lens on the Lower East Side - Fourth Arts Block (e
04-05-2016 Land Use Workshop: Panel Discussion on Preservation & Local Issues - Museum

o4-11-2016 David Gilmour at Madison Square Garden - Madison Square Garden

The function handleFetchComplete is the callback for both the cache and the network.
If the disabled checkbox is checked, we are simulating a network error by throwing an error:

var shouldNetworkError = networkDisabledCheckbox.checked,

cloned;

if (shouldNetworkError) {
throw new Error ('Network error') ;

}
Because request bodies can only be read once, we have to clone the response:
cloned = response.clone() ;

We place the cloned response in the cache using cache.put as a key/value pair. This helps
subsequent cache fetches to find this update data:

caches.open (CACHE NAME) .then (function (cache) {
cache.put (SOURCE_URL, cloned); // cache.put (URL, response)

3N

Now we read the response in JSON format. Also, we make sure that any in-flight
cache requests will not be overwritten by the data we have just received, using the
networkDataReceived flag

response.json() .then (function (data) {
displayEvents (data) ;
networkDataReceived = true;

3N

To prevent overwriting the data we received from the network, we make sure only to update
the page if the network request has not yet returned:

result.json() .then (function (data) {
if (!networkDataReceived) ({
displayEvents (data) ;
}
1
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When the user presses the Fetch button, they make nearly simultaneous requests of the
network and the cache for data. This happens on a page load in a real-world application,
instead of as a result of a user action:

fetchButton.addEventListener ('click', function handleClick() {

}
We start by disabling any user input while the network fetch requests are initiated:

disableEdit (true) ;

networkStatus.textContent = 'Fetching events...';
networkFetchStartTime = Date.now() ;

We request data using the fetch API with a cache-busting URL, as well as the no-cache
option in order to support Firefox, which hasn't implemented the caching options yet:

networkFetch = fetch(SOURCE_URL + '?cacheBuster=' + now, {
mode: 'cors',
cache: 'no-cache',
headers: headers

3]

In order to simulate network delays, we wait before calling the network fetch callback. In
situations where the callback errors out, we have to make sure that we reject the promise we
received from the original fetch:

return new Promise (function(resolve, reject) ({
setTimeout (function() {

try {
handleFetchComplete (response) ;
resolve () ;

} catch (err) f{
reject (err) ;

}

}, networkDelay) ;

3N

To simulate cache delays, we wait before calling the cache fetch callback. If the callback
errors out, we make sure that we reject the promise we got from the original call to match:

return new Promise (function(resolve, reject) ({
setTimeout (function() {
try {
handleCacheFetchComplete (response) ;
resolve () ;
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} catch (err) f{
reject (err) ;
}

}, cacheDelay) ;

3N

The formatDate function is a helper function for us to convert the date format we receive in
the response into a much more readable format on the screen:

function formatDate (date) {
var d = new Date (date),
month = (d.getMonth() + 1).toString(),
day = d.getDate() .toString(),
year = d.getFullYear() ;

if (month.length < 2) month = '0' + month;
if (day.length < 2) day = '0' + day;

return [month, day, year].join('-"');

}

If you use a different date format, you can shuffle the position of the array in the return
statement to your preferred format.

Implementing a cache and network race

If your client is using older and slower hardware, including older hard drives, there is a
chance that accessing resources from a hard drive could be slower than accessing the same
resources on a faster Internet connection. But just because some of your users are using
slower hardware, it doesn't justify accessing resources already in the hardware over the
network all the time, because some users may have faster hardware that could be a waste of
data. To resolve this issue, we can implement a solution that performs a race condition, and
fetch data according to which resolves first.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes of Chapter 1, Learning Service Worker
Basics: Setting up GitHub pages for SSL, Setting up SSL for Windows, and Setting up
SSL for Mac.
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How to do it...

Follow these instructions to set up your file structure. Alternatively, you can download the files
from the following location:

https://github.com/szaranger/szaranger.github.io/tree/master/service-
workers/03/03/

1. First, we must create an index.html file as follows:

<!DOCTYPE htmls>
<html lang="en"s>
<head>
<meta charset="UTF-8">
<title>Cache &amp; Network Race</titles
<link rel="stylesheet" href="style.css">
</head>
<body>
<gsection id="registration-status"s>
<p>Registration status: <strong
id="status"></strong></p>
<input type="button" id="resetButton" value="Reset" />
</section>
<script src="index.js"></scripts>
</body>
</html>

2. Create a JavaScript file called style.css in the same folder as the index.html file
with the following code:
*
-webkit-box-sizing: border-box;
-moz-box-sizing: border-box;
box-sizing: border-box;

body {
margin: 0 auto;
text-align: center;
font-family: sans-serif;

main {
max-width: 350px;
border: 1px solid #4CAF50;
padding: 20px;
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border-radius: 5px;
width: 350px;
margin: 20px auto;

}

hl {
color: #4CAF50;

img {
padding: 20px 0;
max-width: 200px;

.hidden {
display: none;

#registration-status {
background-color: #FFE454;
padding: 10px;

}

Create a JavaScript file called index. js, in the same folder as the index.html file,
with the following code:

'use strict';

var scope = {
scope: './!'

}i

if ('serviceWorker' in navigator) ({
navigator.serviceWorker.register (
'service-worker.js',
scope
) .then( function (serviceWorker) {
printStatus ('successful');
}) .catch (function (error)
printStatus (error) ;
1)
} else {
printStatus ('unavailable!') ;

}
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function printStatus (status)
document .querySelector ('#status') .innerHTML = status;

document .querySelector ('#resetButton') .addEventListener
('click',
function()
navigator.serviceWorker.getRegistration () .then (function
(registration) ({
registration.unregister () ;
window.location.reload() ;
1)
}
) ;

4. Create a JavaScript file called service-worker. js, in the same folder as the
index.html file with the following code:

'use strict';
var cacheName = 'cache-network-race';

self.addEventListener ('install', function (event) {
event .waitUntil (
caches.open (cacheName)
.then (function (cache) {
return cache.addAll ([
'index.html',
'style.css',
'index.js'
1)
P
.then (function() {
return self.skipWaiting() ;

self.addEventListener ('fetch', function (event) {
event .respondWith (
resolveAny ( [
caches.match (event.request),
fetch (event.request)
1)
) ;
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3N

function resolveAny (promises) {
return new Promise (function(resolve, reject)
promises = promises.map (function (promise)
return Promise.resolve (promise) ;

3N

promises.forEach (function (promise) {

promise.then (resolve) ;

3N

promises.reduce (function(a, b) {
return a.catch(function() {
return b;
1)
}) .catch (function() {
return reject (Error ("All have failed"));

5. Open up a browser and go to the index.html file:

® ® D Cache & Metwork Race *®

& C M & https://localhost/service-workers/0... 7.7

o

Registration status: successful

Reset
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6. Now open up DevTools (Cmd + Alt + | or F12), go to the Network tab, click on the
dropdown, and select GPRS(50 kb/s) in order to simulate a slower network speed:

A7\
® ® D Cache & Metwork Race x {;:: £

€« C M & nhttps://localhost/service-workers/03/03/index.html w7 O

Registration status: successful

Reset

[w ﬂ Elements Console Sources Network Timeline Profiles » 4
® O W T  Vew = = Preserve log @ Disable cache | GPRS (50 kb/s¥ 50| ¥
Hide data URLs /
XHR J5 C55 Img Media Font Doc WS Manifest Other

7. Refresh the page and you will see the same page. But if you view the network
requests, you will be able to find out that the service worker kicked in:
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= Elements Console Sources A Network Timeline Profiles 212 : X
® ©®  w Y | view = "= | [Preserve log @ Disable cache | GPRS (50 kb/sd 20| ¥
| I Hide data URLs
| XHR JS CS5 Img Media Font Doc WS Manifest Other

200 ms 400 ms GO0 ms 800 ms 1000 ms 1200 ms

L
Mame Method Status Type | Ini... Size Tirme Ti
|_|ir1dex.htm| GET 200 doc... Ot.. (from Ser.. 3Ims
Ustyle.css CET 200 styl... ind... (from Ser... 17...
u index.js CET 200 script ind... (from Ser... 17...
u i style.css GET 200 tex... Ot 7948 793 ..
[] #¥index.js GET (pending) Ot 0B Pen...
U o service—worker.js CET (failed) java... ser. 0B 11..

In the service-worker. js file, we are caching the necessary resources for us to go offline

and still use the application:

self.addEventListener ('install', function(event) ({

event .waitUntil (
caches.open (cacheName)
.then (function (cache) {
return cache.addAll ([
'index.html"',
'style.css',
'index.js'
1)
3]
.then (function() {
return self.skipWaiting() ;
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Then we create a function called resolveany. The purpose of this function is to handle race
conditions in a proper manner. The promise has a function called race (). This function is of
no help to us, as it rejects if a promise has rejected before fulfilling.

The resolveAny function returns a new promise. Inside the promise, we make sure the array
we pass in is an array of promises:

promises = promises.map (function (promise)
return Promise.resolve (promise) ;

3N

Next, we make sure that we resolve the current promise as soon as another one in the array
gets resolved:

promises.forEach (function (promise)
promise.then (resolve) ;

3N
We also make sure to reject if all promises are rejected:

promises.reduce (function(a, b) {
return a.catch(function()
return b;
1)
}

The callback function of the event listener for fetch calls the resolveany function and
passes in two functions, caches.match (event .request) and fetch (event.request).
Both these functions send the same request, resulting in a race condition.

Using window.caches

In this recipe, we look at how to prefetch specific resources during the installation of the
service worker, as well as how to use the window.cache to make requests against the Cache
Storage API, not within the scope of the service worker, but from the context of the HTML
document.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes of Chapter 1, Learning Service Worker
Basics: Setting up GitHub pages for SSL, Setting up SSL for Windows, and Setting up SSL for
Mac.
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How to do it...

Follow these instructions to set up your file structure. Alternatively, you can download the files
from the following location:

https://github.com/szaranger/szaranger.github.io/tree/master/service-
workers/03/04/

1.

First, we must create an index.html file as follows:

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>Using window.caches</title>
<link rel="stylesheet" href="style.css">
</head>
<body>
<gection id="registration-status"s>
<p>Registration status: <strong
id="status"></strong></p>
<input type="button" id="resetButton" value="Reset" />
</section>
<section id="article-area"s>
<hl>Bookmark App</hl>
<form action="#" method="post">
<div>
<label for="new-bookmark">+Add Bookmark</labels>

<input type="text" name="new-bookmark" id="new-
bookmark" placeholder="new bookmark'"s>

<input type="submit" value="Add">
</div>
</form>
<ul id="articles"></ul>
<div id="bookmark-status"></div>
</section>
<script src="index.js"></script>
<script src="app.js"></scripts>
</body>
</html>
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2. Create a CSS file called style.css in the same folder as the index.html file. You
can find the source code on GitHub at the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/03/04/style.css

3. Create a JavaScript file called index. js, in the same folder as the index.html file,
with the following code:

'use strict';

var scope = {
scope: './!'
if ('serviceWorker' in navigator)

navigator.serviceWorker.register (
'service-worker.js’',
scope

) .then( function (serviceWorker) {
printStatus ('successful');

}) .catch (function (error) {
printStatus (error) ;

I

} else {
printStatus ('unavailable') ;

}

function printStatus (status) {
document .querySelector ('#status') .innerHTML = status;

document .querySelector ('#resetButton') .addEventListener
('click!',
function() {
navigator.serviceWorker.getRegistration () .
then (function (registration) {

registration.unregister () ;
window.location.reload() ;

3N
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Create a JavaScript file called app . js in the same folder as the index.html file.
The source code for this file can be found on GitHub at the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/03/04/app.js

Create an HTML file called prefetched.html:

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<titles>Prefetched</title>
</head>
<body>
<p>Prefetched Page</p>
</body>
</html>

Create a JavaScript file called service-worker. js, in the same folder as the
index.html file, with the following code:

'use strict';

var cacheVersion = 1;
var currentCaches = {
prefetch: 'window-cache-v' + cacheVersion

bi

self.addEventListener ('install', function(event) {
var prefetchUrls = [

' . /prefetched.html’',
1;

console.log ('EVENT: install. Prefetching resource:',
prefetchUrls) ;

event .waitUntil (

caches.open (currentCaches.prefetch) .
then (function (cache) {
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return cache.addAll (prefetchUrls.map (function
(prefetchurl)

return new Request (prefetchUrl, {mode: 'no—cors'});

})) .then (function() {
console.log('SUCCESS: All resources fetched and
cached. ') ;

13N
}) .catch (function (error) {
console.error ('FAIL: Prefetch:', error);

self.addEventListener ('activate', function (event) {
var expectedCacheNames = Object.keys (currentCaches) .
map (function (key) {
return currentCaches [key] ;

3N

event .waitUntil (
caches.keys () .then (function (cacheNames) {
return Promise.all (
cacheNames.map (function (cacheName) {
if (expectedCacheNames.indexOf (cacheName) === -1)

{
console.log ('DELETE: Out of date cache:',
cacheName) ;

return caches.delete (cacheName) ;

7. Open up a browser and go to the index.html file. You will see one
prefetched bookmark:
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] ] [ using window.caches x {::;' b

« C M G https:f/localhost/service-workers/03/04 findex.html# w2 O

Registration status: successful

Reset

Bookmark App

Add

https:/ocalhost/service-workers/03/04/prefetched.html

8. Add a bookmark by typing a URL and clicking on the Add button on the right:

L] L [M using window.caches X \)--‘:

<« C ff 5 https//localhost/service-workers/03/04findex.html# w (O =

Registration status: successful

Reset

Bookmark App

+Add Bookmark Add

https:/iwww.yahoo.com/

https:/localhost/service-workers/03/04/prefetched.html

9. You can delete a bookmark by clicking on the tick icon on the right-hand side
of the bookmark.

10. Add another bookmark and refresh the page. You will see the bookmarks are intact.
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In our service-worker. js file, we maintain a cache version in order to use a fresh cache
by incrementing the cachevVersion value. When the updated service worker kicks in, the old
caches will be removed as a part of the activate event handler:

var cacheVersion = 1;
var currentCaches =
prefetch: 'window-cache-v' + cacheVersion

}i

The following resource will be displayed as a bookmarked URL when you load the page for the
first time, and the event will be logged in your developer console:

var prefetchUrls = [
' . /prefetched.html’',
1
console.log ('EVENT: install. Prefetching resource:',
prefetchUrls) ;

If there is a possibility that the resources being fetched are served off a server that does not
support CORS, it is important to use {mode: 'no-cors'}:

return new Request (prefetchUrl, {mode: 'no—cors'});

The catch () method handles any exceptions from the caches.open () and
cache.addall () steps:

}) .catch (function (error) ({
console.error ('FAIL: Prefetch:', error);

3]

In the event handler for activate, we delete all caches that are not named in
currentCaches. While in this example there is only one cache, the same logic handles
cases where there are multiple versioned caches:

var expectedCacheNames =
Object.keys (currentCaches) .map (function (key) {
return currentCaches [key] ;

3N
If this cache name isn't present in the array of "expected" cache names, then delete it:

if (expectedCacheNames.indexOf (cacheName) === -1) {
console.log('DELETE: Out of date cache:', cacheName) ;
return caches.delete (cacheName) ;
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Let's move on to the app. js file, where most of the work is taking place. The
initializeBookmarks function attaches an event listener to the form for the submit
button. In the callback for submit, the value of the text field is extracted and then a list is
generated with it. This list is then attached to the unordered list represented by the ID of the
articles in the index . html file. We then call the showBookmarks () function:

function initializeBookmarks () {
form.addEventListener ('submit', function( event )
var text = newBookmark.value;
if (text l== '1) {
articles.innerHTML += '<li>' + text + '</1li>';
addUrlToCache (text) ;
newBookmark.value = '';

7

newBookmark. focus () ;
}
event .preventDefault () ;
}, false);
showBookmarks () ;

}

We also add an event listener to the unordered articles list for the click event. Inside the

callback, we remove the item itself if it's a list (11i) element. This is how we remove articles
from the list:

articles.addEventListener( 'click', function( event ) {
var target = event.target;
if ( target.tagName === 'LI' ) {
target.parentNode.removeChild( target );

Vi

event .preventDefault () ;
}, false);

In the showBookmarks () function, we clear out any of the previous URLSs, in case this
function was called after adding a new URL to the cache:

while (articles.firstChild) {
articles.removeChild(articles.firstChild) ;

}

We then iterate over all the available caches, and for each of the caches, iterate over all of the
URLs, adding each cache to the bookmark list:

window.caches.keys () .then (function (cacheNames)
cacheNames. forEach (function (cacheName) {
window.caches.open (cacheName) . then (function (cache)
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cache.keys () .then (function (requests) {
requests.forEach (function (request) {
addRequestToBookmarks (cacheName, request) ;

Now let's look at the function that actually uses window. fetch () to retrieve a response
from the network and store it in the named cache. The important thing here is that the service
worker controlling this page has no fetch event handler, therefore this request is made without
the involvement of the service worker:

function addUrlToCache (url)
window.fetch(url, { mode: 'mo-cors' }).then(function(response) {
if (response.status < 400)
caches.open (cacheName) . then (function (cache) {
cache.put (url, response) .then (showBookmarks) ;
3N
}
}) .catch (function (error) ({
document .querySelector ('#status') .textContent = error;
1
}

The addrRequestToBookmarks () function is a helper function for adding a cached request
to the list of the cached bookmarks. In this function, we're creating a span, a button, and a list
item, and appending those to the unordered articles list:

function addRequestToBookmarks (cacheName, request) {
var url = request.url,
span = document.createElement ('span'),
button = document.createElement ('button'),
1li = document.createElement ('1i');

span.textContent = url;

button.textContent = 'V';

button.dataset.url = url;
button.dataset.cacheName = cacheName;
button.classList.add('done’') ;
button.addEventListener ('click', function() {

removeCachedBookmark (this.dataset .cacheName,
this.dataset.url) .then (function() {

var parent = this.parentNode,
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grandParent = parent.parentNode;
grandParent .removeChild (parent) ;
}.bind (this)) ;
1)
1li.appendChild(span) ;
1li.appendChild (button) ;
articles.appendChild(1i) ;

}

Next, the removeCachedBookmark () function removes the cache entry by a given a cache
name and a URL:

function removeCachedBookmark (cacheName, url) {
return window.caches.open (cacheName) .then (function (cache) {
return cache.delete (url) ;
1)
}

The waitUntilInstalled () helper function returns a promise which gets resolved once
the service worker registration passes the installing state:

function waitUntilInstalled(registration) ({
return new Promise (function(resolve, reject) {
if (registration.installing)

If the current registration portrays the installing service worker, then we make sure to
wait until the installation step, where the resources are pre-fetched, completes to display the
bookmark list:

registration.installing.addEventListener ('statechange',
function (event)

if (event.target.state === 'installed') {
resolve () ;

} else if (event.target.state === 'redundant') {
reject () ;

}
3N

If that's not the case, and this isn't the installing service worker, then we can safely
assume the installation must have been completed during a previous visit to the current
page, and the resources have already been prefetched. Therefore we can now show the list of

bookmarks right away:

} else {
resolve () ;
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Implementing stale-while-revalidate

Having the latest version of the cache is sometimes not absolutely necessary for resources
such as certain images of a web page. We can use the cached version if available, and fetch
an update next time.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes of Chapter 1, Learning Service Worker
Basics: Setting up GitHub pages for SSL, Setting up SSL for Windows, and Setting up SSL for

How to do it...

“\ i
Q
o

Follow these instructions to set up your file structure. Alternatively, you can download the files
from the following location:

https://github.com/szaranger/szaranger.github.io/tree/master/service-
workers/03/05/

1. First, we must create an index.html file as follows:

<!DOCTYPE htmls>
<html lang="en"s>
<head>
<meta charset="UTF-8">
<title>Cache First, then Network</titles>
<link rel="stylesheet" href="style.css">
</head>
<body>
<section id="registration-status"s>
<p>Registration status: <strong
id="status"></strong></p>
<input type="button" id="resetButton" value="Reset" />
</section>
<section>
<img src="adobe-logo" alt="adobe logo">
</section>
<script src="index.js"></scripts>
</body>
</html>
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Create a JavaScript file called index. js in the same folder as the index.html file

with the following code:

'use strict';

var scope = {
scope: './!'

Vi

if ('serviceWorker' in navigator) {
navigator.serviceWorker.register (
'service-worker.js',
scope
) .then( function (serviceWorker) {
printStatus ('successful');
}) .catch(function(error)
printStatus (error) ;
I
} else {
printStatus ('unavailable!') ;

function printStatus (status)
document .querySelector ('#status') .innerHTML = status;

document .querySelector ('#resetButton') .addEventListener
('click',
function()
navigator.serviceWorker.getRegistration() .
then (function (registration) {
registration.unregister () ;
window.location.reload() ;
1)
}
)

Create a JavaScript file called service-worker. js, in the same folder as the

index.html file, with the following code:

'use strict';
var cacheName= 'stale-while-revalidate';

self.addEventListener ('install', function (event) ({
event .waitUntil (
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caches.open (cacheName)
.then (function (cache) {
return cache.addAll ([
'adobe-logo.png',
'style.css',
'index.html',
'index.js',
'style.css!
1)
3]
.then (function() {
return self.skipWaiting() ;

self.addEventListener ('fetch', function (event) {
event .respondWith (
caches.open('stale-while-revalidate')
.then (function (cache) {
return cache.match (event.request)
.then (function (response) {
var promise;

if (response)
console.log('Fetching from the cache: ',
event .request.url) ;

} else {

console.log('Fetching from server: ',
event .request.url) ;

promise = fetch(event.request)
.then (function (networkResponse) {
var cloned = networkResponse.clone() ;
cache.put (event.request, cloned) ;

console.log('Fetching from the cache: ',
event .request.url) ;

return networkResponse;
)

console.log('Fetching from server: ',
event .request.url) ;
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return response || promise;

self.addEventListener ('activate', function (event) ({
console.log('Activating the service worker!');
event.waitUntil (self.clients.claim()) ;

13N
Download the adobe-1o0g.png image from the source code, or use your own image
in the same folder as the index.html file.

Open up a browser and go to index.html. You will see the Registration status:
successful message and the logo:

A

@ @ D Cache First, then Network P A

+ C ff | 3 https://localhost/service-workers/... 5.7 ()

Registration status: successful

Reset

®

Adobe
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6. Now if you refresh the page and inspect the Console tab of the Developer Tools, you
will be able to see that the adobe-1ogo. png file has been fetched from the cache.

In our service-worker. js file, we make sure that if a cached version is available, we use it
instead of a network request, but fetch an update the next time:

self.addEventListener ('fetch', function(event) ({
event .respondWith (
caches.open('stale-while-revalidate')
.then (function (cache) {
return cache.match (event.request)
.then (function (response) {
var promise;

if (response) ({
console.log('Fetching from the cache: '
event .request.url) ;

} else {
console.log('Fetching from server: '
event .request.url) ;

’

’

}

promise = fetch(event.request)
.then (function (networkResponse) {
var cloned = networkResponse.clone() ;
cache.put (event.request, cloned) ;
console.log('Fetching from the cache: '
event .request.url) ;

’

return networkResponse;

)
console.log('Fetching from server: '
event .request.url) ;

’

return response || promise;
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Accessing Offline
Content with Advanced
Techniques

In this chapter, we will cover the following topics:

» Templating

» Implementing read-through caching
» Allowing offline Google Analytics

» Allowing offline user interaction

» Implementing selective caching

Introduction

In this chapter, we will continue to improve on our experience working with offline content
using the service worker.

We will look into advanced techniques, including how to use templating with a template
engine, diving into Google Analytics, how to solve issues with offline user interaction, and
implementing selective caching.

Let's start off this chapter by experimenting with templating for the service worker.
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Templating

Traditional server-side page rendering has become a thing of the past with modern-day
single page applications (SPAs). Even though server-side rendering is faster, state data

will prove hard to implement with the service worker. Instead, we can request JSON data

and a template, allow the service worker to take in the data and the template, and render a
response page. JavaScript templating is a client-side data binding method, implemented with
the use of the JavaScript language.

In order to learn more about templating, please refer the following link:

https://en.wikipedia.org/wiki/JavaScript templating

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes: Setting up GitHub pages for SSL, Setting
up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure. Alternatively, you can download the files
from the following location:

https://github.com/szaranger/szaranger.github.io/tree/master/service-
workers/04/01/

1. First, we must create an index.html file as follows:

<!DOCTYPE htmls>
<html lang="en"s>
<head>
<meta charset="UTF-8">
<title>Templating</title>
<style>
* |
-webkit-box-sizing: border-box;
-moz-box-sizing: border-box;
box-sizing: border-box;
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body {
margin: 0 auto;
text-align: center;
font-family: sans-serif;

main {
max-width: 350px;
border: 1lpx solid #4CAF50;
padding: 20px;
border-radius: 5px;
width: 350px;
margin: 20px auto;

hl {
color: #4CAF50;

img {
padding: 20px 0;
max-width: 200px;

.hidden {
display: none;

.frameworks
margin: 20px auto;

}

table, th, td {
border: 1lpx solid black;
border-collapse: collapse;

}

.frameworks th {
background-color: #000;
color: #FFF;
padding: 3px 10px;

}

Chapter 4
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.frameworks tr {
text-align: left;

.frameworks td {
background-color: #FFF;
padding: 3px 10px;

}

#registration-status {
background-color: #FFE454;
padding: 10px;
}
</style>
</head>
<body>
<section id="registration-status">
<p>Registration status: <strong
id="status"></strong></p>
<input type="button" id="resetButton" value="Reset" />
</section>
<section>
<h2>JS Frameworks & Creators</h2>
<table class="frameworks">
<tr>
<th>Framework</th>
<th>Name</th>
<th>Twitter</th>
</tr>
{{#users}}
<tr>
<td>{{framework}}</td>
<td>{{person.firstName}}
{{person.lastName}}</td>
<td><a href="https://twitter.com/
{{twitter}}"se{{twitter}}</a></td>
</tr>
{{/users}}
</table>
</section>

<scripts
'use strict';
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var scope = {
scope: './!'

}i

if ('serviceWorker' in navigator) ({
navigator.serviceWorker.register (
'service-worker.js',
scope
) .then( function (serviceWorker) {
printStatus ('successful');
}) .catch (function (error)
printStatus (error) ;
1)
} else {
printStatus ('unavailable!') ;

function printStatus (status) {
document .querySelector ('#status') .innerHTML = status;

document .querySelector ('#resetButton') .
addEventListener ('click',
function()
navigator.serviceWorker.getRegistration () .
then (function (registration) {
registration.unregister () ;
window.location.reload () ;
1)
}
) ;
</script>
</body>
</html>

Create a JavaScript file called service-worker. js, in the same folder as the
index.html file, with the following code:

'use strict';
importScripts ('handlebars.js');

var cacheName= 'template-cache';
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self.addEventListener ('install', function (event) {
event .waitUntil (
caches.open (cacheName)
.then (function (cache) {
return cache.addAll ([
'index.html',
'service-worker.js',
'people.json'
1)
)
.then (function() {
return self.skipWaiting() ;

self.addEventListener ('fetch', function (event) {
var requestURL = new URL (event.request.url) ;

event .respondWith (
Promise.all ([
caches.match ('index.html') .then (function (res) {
if (res)
return res.text () ;
}
1
caches.match ('people.json') .then (function (res)
return res.json() ;
3]
1) .then(function (resps)
var template = resps[0],
data = resps[1],
renderTemplate = Handlebars.compile (template) ;

return new Response (renderTemplate (data), {
headers: {
'Content-Type': 'text/html'

3N
3




3. Create a JSON file called people. js, in the same folder as the index
with the following code:

"users": [
"framework": "Ember",
"person" : {
"firstName": "Yehuda",
"lastName": "Katz"
"twitter": "wycats"
"framework": "React",
"person" : {
"firstName": "Jordan",
"lastName": "Walke"
"twitter": "jordwalke"
"framework": "Angular",
"person" : {
"firstName": "Misko",
"lastName": "Hevery"
"twitter": "mhevery"
1

Chapter 4

.html file,
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4. Download the handlebars library from http://handlebarsjs.com/
installation.html and save as handlebars. js in the same directory as the
index.html file, as shown in the following screenshot:

0@ D Templating ¥ | w=Handiebars.js: Minimal Ter % | D ServiceWorker b 2 @_

= C M [ handlebarsjs.com/installation.html 2 0O =

e,
)
s

There are many different ways to install and use Handlebars, the following are some of
the more popular. Please send pull requests if we are missing one!

The fastest route is to manually download the package and copy into your project but a number of
other systems are available.

Download: 4.0.5

Download: runtime-4.0.5

NPM

Handlebar's npm package includes both libraries suitable for CommonJS aware systems and built
browser libraries that can be consumed direct browser mechanisms.

npm install --save handlebars
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5. Open up a browser and go to the index.html file:

A
® ® D Templating ® D ServiceWorker 4 ‘r.."'.',"' £

€« C f | @ https://localhost/service-workers/04/01/ ¢ (O =

Registration status: successful

Reset

JS Frameworks & Creators

Framework Name Twitter
Ember Yehuda Katz @wycats
React Jordan Walke | @jordwalke
Angular Misko Hevery | @mhevery

We are using handlebars as our choice of templating engine for this example.

The template for the service worker is the index.html file itself. We are using double curly
braces, the Handlebars syntax, inside a table:

<table class="frameworks">
<tr>
<th>Framework</th>
<th>Name</th>
<th>Twitter</th>
</tr>
{{#users}}
<tr>
<td>{{framework}}</td>
<td>{{person.firstName}} {{person.lastName}}</td>
<td><a href="https://twitter.com/{{twitter}}">
@{{twitter}}</a></td>
</tr>
{{/users}}
</tables>
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The values are read from the JSON file that we feed into the template. The { {#users}} tag
is an array, and it works like a loop, printing out the content inside the users property to the
screen by replacing the placeholder, such as { {twitter}}, with the relevant value.

The people. json file contains data we need for our template. The users property contains

an array of the users:

{

"users": [
"framework": "Ember",
"person" : {
"firstName": "Yehuda",
"lastName": "Katz"
"twitter": "wycats"
"framework": "React",
"person" : {
"firstName": "Jordan",
"lastName": "Walke"
"twitter": "jordwalke"
"framework": "Angular",
"person" : {
"firstName": "Misko",
"lastName": "Hevery"
"twitter": "mhevery"

}

Let's move on to the service-worker. js file. There we handle two events

In the install event handler, we are caching all the dependencies:

return cache.addall ([
'index.html',
'style.css',
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'service-worker.js',
'people.json'

1);

Inside the fetch handler, we check to see whether the fetch request is the template, in our
case the index.html file, and we send the response in text format:

caches.match ('index.html') .then (function (response) {
if (response) {
return response.text () ;
}
1

If the fetch request is the JSON file, we return the result in JSON format:

caches.match ('people.json') .then (function (response) {
return response.json() ;

3]

Finally, we render the template with the JSON data and then send the response back
with a header:

1) .then(function (resps)
var template = resps[0],
data = resps[1],
renderTemplate = Handlebars.compile (template) ;

return new Response (renderTemplate (data), {
headers: {
'Content-Type': 'text/html'’

3N
3

The Handlebars.compile () function takes in a template and returns a function, which can
in turn take in data and render an output.

See also

» The Registering a service worker in detail recipe in Chapter 1, Learning Service
Worker Basics
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Implementing read-through caching

Read-through caching is an assertive approach to all-out caching for types of static content
you visit regularly. This is not very suitable for dynamic content, such as news or sports. A
selective caching approach would be better suited for such instances. Read-through caching
saves us the necessary bandwidth for the server, as well as requests over the network. The
way read-through caching works is that after the service worker takes control of your page,
when the first fetch () request is called, the response will be cached, and subsequent
requests to the same URL will be served from the cache.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes of Chapter 1, Learning Service Worker
Basics: Setting up GitHub pages for SSL, Setting up SSL for Windows, and Setting up SSL for

How to do it...

“\ §
Q
o

Follow the instructions to set up your file structure. Alternatively, you can download the files
from the following location:

https://github.com/szaranger/szaranger.github.io/tree/master/service-
workers/04/02/

1. First, we must create an index.html file as follows:

<!DOCTYPE htmls>
<html lang="en"s>
<head>
<meta charset="UTF-8">
<title>Read-through Caching</title>
<link rel="stylesheet" href="style.css">
</head>
<body>
<section id="registration-status"s>
<p>Registration status: <strong
id="status"></strong></p>
<input type="button" id="resetButton" value="Reset" />
</section>
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<section</section>

<script src="index.js"></scripts>
</body>
</html>

Create a CSS file called style.css in the same folder as the index.html file:
* |

-webkit-box-sizing: border-box;

-moz-box-sizing: border-box;

box-sizing: border-box;

body {
margin: 0 auto;
text-align: center;
font-family: sans-serif;

main {
max-width: 350px;
border: 1lpx solid #4CAF50;
padding: 20px;
border-radius: 5px;
width: 350px;
margin: 20px auto;

hl {
color: #4CAF50;

img {
padding: 20px 0;
max-width: 200px;

.hidden {
display: none;

#registration-status {
background-color: #FFE454;
padding: 10px;

}
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3. Create a JavaScript file called index. js in the same folder as the index.html file:

'use strict';

var scope = {
scope: './!'

Vi

if ('serviceWorker' in navigator) {
navigator.serviceWorker.register (
'service-worker.js',
scope
) .then( function (serviceWorker) {
printStatus ('successful');
}) .catch(function(error)
printStatus (error) ;
I
} else {
printStatus ('unavailable!') ;

function printStatus (status)
document .querySelector ('#status') .innerHTML = status;

document .querySelector ('#resetButton') .
addEventListener ('click',
function()
navigator.serviceWorker.getRegistration() .
then (function (registration) {
registration.unregister () ;
window.location.reload() ;
1)
}
)

4. Create a JavaScript file called service-worker. js in the same folder as the
index.html file:

'use strict';

var versgsion = 1,
currentCaches= { readThrough : 'version-' + version },
NOT FOUND = -1,
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ERROR_RESPONSE = 400;

self.addEventListener ('activate', function (event) {

var expectingCacheNames =
Object.keys (currentCaches) .map (function (key) {

return currentCaches [key] ;

3N

event.waitUntil (
caches.keys () .then (function (cacheNames) {
return Promise.all(
cacheNames.map (function (cacheName) {

if (expectingCacheNames.indexOf (cacheName) ===
NOT_FOUND)

console.log(
'$c DELETE: Out of date cache: %s',
'color: #ff0000',
cacheName

) ;

return caches.delete (cacheName) ;

self.addEventListener ('fetch', function (event) {
var request = event.request,
requestUrl = request.url;

console.log(
'$c 5 EVENT: %c Handling fetch event for %s',
'color: #F57F20',
'color: #000',
requestUrl

)i

event .respondWith (

caches.open (currentCaches['readThrough']) .
then (function (cache) ({

return cache.match (request) .then (function (response)

Chapter 4
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if (response)
console.log(
'%c v/ RESPONSE: %c Found in cache: %s',
'color: #5EBDOO',
'color: #000000',
response

)i

return response;

}

console.log(
'$c X RESPONSE: %c For %s not found in cache.

'fetching from network...',
'color: #F05266',
'color: #000',
requestUrl
)

return fetch(request.clone()) .
then (function (response) {
console.log(

'$c RESPONSE: %c For %s from network is: %0',

'color: #F05266',
'color: #000',
requestUrl,
response

)i

if (response.status < ERROR RESPONSE) ({
cache.put (request, response.clone()) ;

return response;

3N

}) .catch (function (err)

console.error ('FAIL: Read-through cache:', err);

throw error;




5. Open up a browser and go t0 index.html:

® ® DRead—lhrough ® DScrv'ceWorkcr X

X0

&« C M & htps/localhost/service-w... 5.7

-
I

Registration status: successful

Reset
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6. Open up Developer Tools (Cmd + Alt + | or F12). You will see messages logged on the
console, saying most resources were not found in the cache, so were fetched from

the network:
[w ﬂ Elements Console Sources MNetwork Timeline Profiles Resources Security FI 4
® ¥ wp ¥ [ClPreserve log @ Show all messages
“|Regex [|Hide network messages (-8 | Errors Warnings Info Logs Debug Handled
¢ EVENT: Handling fetch event for https://localhost/service-workers/@4/82/ service-worker.js:34
x RESPOWSE: For https://localhost/service-workers/@4/82/ not found in cache. service-worker.js:54
fetching from network...
RESPONSE: For https://localhost/service-workers/@4/82/ from network is: service-worker.js:63
P Response
¢ EVENT: Handling fetch event for https://localhost/service-— service-worker.js:34
workers/04/82/style. css
¢+ EVENT: Handling fetch event for https://localhost/service-— service-worker.js:34
workers/B4/82/stvle. css
¢ EVENT: Handling fetch event for https://localhost/service- service-worker.js:34
workers/B4/82/index. js
# EVENT: Handling fetch event for https://localhost/service— service-worker.js:34

x
in
x
in
x

x

in

is:

is:

is:

is:

RESPONSE:

workers/B4/82/index. is

RESPONSE: For https://localhost/service-workers/84/02/style.css not found service-worker.js:54

cache., fetching from network...

RESPONSE: For https://localhost/service—workers/@84/82/style.css not found service-worker.js:54

cache. fetching from network...

RESPONSE: For https://localhost/service-workers/84/02/index.js not found in service-worker.js:54

cache. fetching from network...

RESPONSE: For https: localhost/service—workers/@4/02/index.js not found service-worker.js:54

cache, fetching from network...

» Response

P Response

» Response

P Response

RESPONSE: For https://localhest/service-workers/B4/82/style.css from network service-worker.js:63

RESPOMSE: For https://localhost/service—workers/@4/82/style.css from network service-worker.js:63

For https://localhost/service-workers/B4/82/index.is from network service-worker.js:63

RESPOMSE: For https://localhost/service-workers/@4/82/index.js from network service-worker.js:63
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7. If you refresh the page, you will see different messages appearing in the console

time, the resources are fetched from the cache:

. This

workers/@4/82/
+ RESPONSE: Found
# EVENT: Handling
# EVENT: Handling
workers/@4/82/style.

in cache:

# EVEWT: Handling fetch event for https://localhost/service-

/service—workers,/84

82/service-worker.js:34

Response

/service—workers,/84

82/service-worker.js:45

fetch event for hittps://localhost/service-workers/@4/82/style.css

fetch event for https://localhost/service-

€SS

# EVENT: Handling
# EVENT: Handling

/service—workers,/84

service-worker.js:34
82/service-worker.js:34

fetch event for hittps://localhost/service-workers/84/82/index.js

fetch event for https://localhost/service-

workers/@4/82/index.is

/service—workers,/84

service-worker.js:34
82/service-worker.js:34

< RESPOWNSE: Found in cache: Response service-worker.js:45
< RESPOWNSE: Found in cache: Response fservice-workers/@4/82/service-worker.js:45
< RESPOWNSE: Found in cache: Response service-worker.js:45
< RESPOWNSE: Found in cache: Response fservice-workers/@4/82/service-worker.js:45

Inthe service-worker. js file, we are setting a page-specific name for the cache, as the
caches are origin-based, and no other page should use the same cache name. We are also
versioning the cache, in order to address a scenario where you would want a fresh cache; in

this instance, we can update the version:

var version

=1,
currentCaches= { readThrough

'version-' + version },

We also make sure that the old caches are purged at the time the service worker is activated.
So, we delete all the caches that do not match the name we previously specified for our

cache name:

self.addEventListener ('activate',
var expectingCacheNames

function (event)

Object.keys (currentCaches) .map (function (key) {

return currentCaches [key];

13N

event ..waitUntil (

caches.keys () .then (function (cacheNames) {

return Promise.all(

cacheNames.map (function (cacheName) {

if

156

(expectingCacheNames . indexOf (cacheName)
NOT FOUND) {

'color:

cacheName) ;

console.log('%c DELETE: Out of date cache: %s',
#££0000"',
return caches.delete (cacheName) ;
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The fetch event listener looks into the cache to find whether our requested resource is in the
cache; if it is found, it will respond with the entry:

event .respondWith (
caches.open (currentCaches ['readThrough']) .then (function (cache)

{

return cache.match (request) .then (function (response) {

if (response)
console.log(
'%c v/ RESPONSE: %c Found in cache: $%s',

'color: #5EBDOO', 'color: #000000', response
)i

return response;

}

Otherwise, if there is no entry for event . request in the cache, the response is going to be
undefined, so we have to fetch the resource using fetch ():

return fetch(request.clone()) .then (function (response) {

console.log(
'$c RESPONSE: %c For %s from network is: %0',

'color: #F05266',
'color: #000',
requestUrl,
response

)i
Here, the clone () call is useful if we use cache.put () later.

Making a copy is necessary because both cache.put () and fetch () will consume
the request.

We also make sure not to cache error responses by checking the response . status
parameter is not 400 or above:

if (response.status < ERROR RESPONSE) {
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Lastly, we call the clone () method on the response, in order to save a copy in the cache,
and then return the response to the browser:

cache.put (request, response.clone()) ;

}

return response;

Allowing offline Google Analytics

We discussed read-through caching in the previous recipe. Let's quickly recap what read-
through caching is. After a service worker gains control of the page, the first time a new
resource has been requested, the response will be stored in the service worker cache.

In this recipe, we are utilizing this feature to store any failed Google Analytics/collect

pings in an IndexedDb database. IndexedDb is a client-side, user-specific storage specification
that allows us to store data in an indexed manner, and is backed by an API that provides
search capabilities. So any time the service worker starts up, any saved Google Analytics
pings will be replayed.

To learn more about IndexedDb you can follow these links:
» https://developer.mozilla.org/en-US/docs/Web/API/IndexedDB API/
Using IndexedDB
» http://seanamarasinghe.com/developer/indexeddb/

This will give you a great platform to perform transactions offline, regardless of connectivity
and availability.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes: Setting up GitHub pages for SSL, Setting
up SSL for Windows, and Setting up SSL for Mac.
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How to do it...

Follow the instructions to set up your file structure. Alternatively, you can download the files
from the following location:

https://github.com/szaranger/szaranger.github.io/tree/master/service-
workers/04/03/

1.

First, we must create an index.html file as follows:

<!DOCTYPE htmls>
<html lang="en"s>
<head>

<meta charset="UTF-8">
<title>Offline Google Analytics</titles
<link rel="stylesheet" href="style.css">

</head>
<body>

<gection id="registration-status"s>

<p>Registration status: <strong
id="status"></strong></p>
<input type="button" id="resetButton" value="Reset" />
</section>
<gection id="outlet">
<p id="message"></p>
<div id="images" style="display: none">
<img src="https://raw.githubusercontent.com/
szaranger/szaranger.github.io/master/service-
workers/04/03/serice-worker.jpg">
</div>
</section>
<script src="index.js"></scripts>
<scripts>
/* jshint ignore:start */
(function(i,s,o,g,r,a,m) {i
['GoogleAnalyticsObject']l=r;il[r]l=1ilr]||function ()
(i[r] .g=ilr].q||[]) .push(arguments)},ilr].l=1*new
Date () ;a=s.createElement (o),
m=s.getElementsByTagName (o) [0] ;a.async=1;
a.src=g;m.parentNode.insertBefore (a, m)

}) (window, document, 'script', '//www.google-
analytics.com/analytics.js','ga');
ga('create', 'UA-12345678-1', 'auto');
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ga('send', 'pageview');
/* jshint ignore:end */
</script>
</body>
</html>

2. Create a CSS file called style.css, in the same folder as the index.html file,
with the following code:
*
-webkit-box-sizing: border-box;
-moz-box-sizing: border-box;
box-sizing: border-box;

body {
margin: 0 auto;
text-align: center;
font-family: sans-serif;

main {
max-width: 350px;
border: 1lpx solid #4CAF50;
padding: 20px;
border-radius: 5px;
width: 350px;
margin: 20px auto;

hl {
color: #4CAF50;

img {
padding: 20px 0;
max-width: 400px;

.hidden {
display: none;
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#registration-status {
background-color: #FFE454;
padding: 10px;

}

Create a JavaScript file called index. js, in the same folder as the index.html file,
with the following code:

'use strict';

var scope = {
scope: './!'

}i

if ('serviceWorker' in navigator) ({
navigator.serviceWorker.register (

'service-worker.js',

scope
) .then( function (serviceWorker) {
printStatus ('successful');
if (navigator.serviceWorker.controller) ({
showImages () ;
} else {
document .querySelector ('#message') .textContent =
'Reload the page for images to be loaded from the
service worker cache';
}
}) .catch (function (error)
printStatus (error) ;
1)
} else {
printStatus ('unavailable!') ;

}

function printStatus (status)
document .querySelector ('#status') .innerHTML = status;

document .querySelector ('#resetButton') .
addEventListener ('click',
function()
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navigator.serviceWorker.getRegistration () .
then (function (registration) {
registration.unregister () ;
window.location.reload () ;
1)
}
) ;

function showImages () {
document .querySelector ('#images') .style.display =
'block!';

}

4. Create a JavaScript file called analytics. js, in the same folder as the
index.html file, with the following code:

'use strict';
var RW = 'readwrite';

function checkForAnalyticsRequest (requestUrl)
var url = new URL (requestUrl),
regex = /% (w{3}|ssl)\.google-analytics.coms/;

if (url.hostname.match(regex) && url.pathname ===
'/collect') {
console.log (' INDEXEDDB: Store request (Google analytics)
for replaying later.');
saveGoogleAnalyticsRequest (requestUrl) ;

function saveGoogleAnalyticsRequest (requestUrl)
getIDBObjectStore (idbInstance, idbStore, RW).add({
url: requestUrl,
timestamp: Date.now ()

3N

function replayGoogleAnalyticsRequests (idbInstance,
idbStore, throttle)
var savedGoogleAnalyticsRequests = [];
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getIDBObjectStore (idbInstance,
idbStore) .openCursor () .onsuccess = function(event) ({
var cursor = event.target.result;

if (cursor) {
savedGoogleAnalyticsRequests.push (cursor.value) ;
cursor.continue () ;
} else {
console.log ('REPLAY: Starting %$d Google Analytics
requests',
savedGoogleAnalyticsRequests.length) ;

savedGoogleAnalyticsRequests.forEach
(function (savedRequest) {

var queueTime = Date.now() -
savedRequest .timestamp;

if (gqueueTime > throttle)
getIDBObjectStore (idbInstance,
idbStore, RW) .delete (savedRequest.url) ;
console.log ('REQUEST: Queued for %dms ' +
'STOPPED: Replay attempt', queueTime) ;

} else {
var requestUrl = savedRequest.url +
'&gt="' + queueTime;
console.log('%c [ REPLAY: %s %s', 'color:
#1C99D8', 'in progress...',6 requestUrl);

fetch(requestUrl) .then (function (response) {
if (response.status < 400)

getIDBObjectStore (idbInstance, idbStore,
RW) .delete (savedRequest.url) ;

console.log('%c [ REPLAY: %s', 'color:
#1C99D8', 'success') ;

} else {
console.error ('] REPLAY: fail -', response);

}

}) .catch (function (err)
console.error ('l REPLAY: fail - ', err);

3N
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5. Open up a browser and go to the index.html file:

@ L D Offline Google Analytic = D ServiceWorker * {:;’3_

€ C ff S nttps://localhost/service-workers/04/03; ¢ ()

Registration status: successful

Reset

Reload the page for images to be loaded from the service worker cache

6. Now open up DevTools (Cmd + Alt + | or F12) and go to the Network tab. You will see
the /collect requests have a state of 200, which means successful:

[ Q] | Elements Console Sources Network Timeline » @1 ! X

® & w5  View = = | [Preserve log @ Disable cache | No throttli

_IHide data URLs
CU0 ) XHR O JS CS5 Img Media Font Doc WS Manifest Other

Name Method Status Ty... In.. Size Tia. T
u 03f CET 200 deo...| Q... 1.4KB 1...
|| style.css CET 200 st [i.. 793B 7.
|| serice-worker.jpg CET 200 jp... fi...| 40.1KB 1....
|| index.js CET 200 sC... [i.. 1.2KB 7.
|| analytics.js CET (u]u] sc... [i... 10.9KB 4.
|| ‘¥ service-worker.js CET 200 ja.. s 0B 2.
| | ‘B¢ analytics.js CET, 200 ja... 0. OB 1.
|| Fcollectv=1& v=j41&a=2... GE 200 gif 0. 2838 3.
| | collect?v=1& v=j41&a=141... GET 200 gif O... 178B 1.

9 requests | 54.9 KB transferred | Finish: 1.78 5 | DOMContentLoaded: 368 ms | Loa..
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7. Refresh the page. You will see an image as shown in the following screenshot:

o L D Cffline Google Analytic = ¢ D ServiceWorker x

=

=

C f & htps://localhost/service-workers/04/03/ 57 () =

Registration status: successful

Reset

8. Go to the Console tab of DevTools:

i Conscle
® ¥ top v

“IRegex [ |Hide network messages [\

"I Preserve log @ Show all messages

Errors Warnings Info Logs Debug Handled

REPLAY: Starting @
¢ EVENT: Handling
+ RESPONSE: Found
¢ EVENT: Handling
¢ EVENT: Handling localhost

¢ EVENT: Handling fetch event for https://raw.githubusercontent.com/szaranger/szaranger.github.io/master/service-
workers/B4/83/serice—worker.jpg

¢ EVENT: Handling fetch event for https:

Google Analytics requests

fetch event for https://localhost/service-workers/84/83

in cache: Response

fetch event for hitps://localhost/service-workers/@4/83/style.css

fetch event for hitps: service—workers/@4/83/stvle.css

raw.githubusercontent.con/szaranger/szaranger.github.io/master/service-

analytics.js:32
service-worker.js:49
service-worker.js:57
service-worker.js:49
service-worker.js:49
service-worker.js:49

service-worker.js:49

workers/B4/@3/serice-worker.ipg
¢ EVENT: Handling fetch event for https://localhost/service-workers/@4/83/index.]s
¢ EVENT: Handling

fetch event for hitps://localhost/service—workers/@4/83/index.is

+ RESPONSE: Found in cache: Response
< RESPONSE: Found in cache: Response
< RESPONSE: Found in cache: Response
< RESPONSE: Found in cache: Response
< RESPONSE: Found in cache: Response
<~ RESPONSE: Found in cache: Response

EVENT: Handling
EVENT: Handling
< RESPONSE: Found
< RESPONSE: Found

¢ EVENT: Handling fetch event for https://www.google-analytics.com/collect?v=1&_v=j41&a=2808427514t=pagevieui..
_u=AACAAEABI~&] id=&Cid=1955@052445. 146046451461 1d=UA-12345678-1&2=733666743

¢ EVENT: Handling fetch event for https://www.gooole-analvtics.com/collect?v=1& v=14163=2808427514t=pageviewb..

fetch event for https://www.google-analytics.com/analytics.is

fetch event for https://www.google-analytics.com/analytics.is

in cache: Response
in cache: Response

service-worker.js:49
service-worker.js:49
service-worker.js:57
service-worker.js:57
service-worker.js:57
service-worker.js:57
service-worker.js:57
service-worker.js:57
service-worker.js:49
service-worker.js:49
service-worker.js:57
service-worker.js:57
service-worker.js:49

service-worker.js:49

U=AACAAEABI~&{id=6cid=1055052445, 14684645146t id=UA-12345678-16z=730666743

x RESPONSE: Not found for https://www.google-analytics.com/collect?v=1&_v=j41&a=288842751&t=pageviewl.
_u=AACAAEABI~&]jid=&cid=1955052445, 146046451461 id=UA-12345678-1&2=738666743 in cache. Attempt to fetch from metwork
« RESPONSE: Not found for hitps://www.gooole-analytics.com/collect?v=1& v={41&a=288842751&t=pageviowl.
u=AACAAEABI~&]id=8cid=1055052445, 14684645146t id=UA-12345678-1&z=738666743 in cache. Attempt to fetch from metwork
< RESPONSE: For hitps://www.ooogle—analytics.com/collect?v=1& v=14185=280842751&t=pageviewt..
u=AACAAEABI~&]id=8cid=1055052445, 14684645146t id=UA-12345678-16z=738666743 from network: Respanse

< RESPONSE: For https://www.google-analytics.com/eollect?w=1& v=1414a=288842751&t=pageviecws..
ACAAEABT~&]id=fcid=1855852445. 146084645146t id=UA-12345678-167=738666743 from netwark: p Respanse

service-worker.js:65

service-worker.js:65

service-worker.js:7@

service-worker.js:7@
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9. Now, go to the Network tab of DevTools and select Offline:

[w ﬂ Elements Console Sources Network Timeline Profiles Resources Security Audits
® & w ¥  View = = | [|Preserve log @ Disable cache | Offline (Okb/s# 0k ¥
_|Hide data URLs [} | XHR J5 €SS Im edia Font Doc WS Manif

Name Method Status

|| index.js CET 200

|| analytics.js CET 200

|| collect?v=1& v=]41&a=2078115999&=pageviewd_s=1&.. GET 200

|| #¥collect?v=1& v=]41&a=2078115999&t=pageviewd_s=... GET 200

| | % service-worker.js GET (failed)

10. Refresh the page and you will still see the same page, but if you view the network
requests, you will be able to find out that the service worker has saved the analytics
requests in IndexedDb:

INDEXEDDE: Store reguesti{Google analytics) Tor replaying later.
IMDEXEDDE: Store reguesti{Gzoogle analytics) for replaying later.

11. Now change the Offline option to No throttling in DevTools:

[ ﬂ Elements Console Sources MNetwork Timeline Profiles Resources Security  Audits
® & W Y  View: = == | [|Preserve log @ Disable cache | No throttling v

"I Hide data URLs 1IN | XHR J5 €55 Img dia Font Doc WS Ma
Name Method Status
|| analytics.js GET 200
| | “@Fservice-worker.js GET 200

12. Click on the Reset button on this page to refresh the service worker, and monitor the
console in DevTools. You will see that the replay message extracted from IndexedDb
has been sent:

REPLAY: Starting 1 Google Analytics reguests

4 REPLAY: in progress... https://www.google—analytics.com/collect?v=18 v=j418a=542B96784&t=pageviewk..
I~&] id=Rcid=1955052445. 14604645145t id=UA-12345678-142=1513801897&qt=312805

J REPLAY: success
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In the service-worker. js file, we are accessing IndexedDb by getting a reference to it.
Then we go on attaching event handlers for the error, upgradeneed, and onsuccess
events of the database instance:

var db = openIDBDatabase ('offline-google-analytics', idbVersion) ;
db.onerror = function(err) {
console.error ('$c ¥ ERROR: IndexedDB - %s', 'color: #f£f0000',
err) ;

}i

db.onupgradeneeded = function()
this.result.createObjectStore (idbStore, {keyPath: 'url'});

}i

db.onsuccess = function()
idbInstance = this.result;
replayGoogleAnalyticsRequests (idbInstance, idbStore, throttle);

}i

Because of the read-through, caching will cache the initial requests; the subsequent requests
to the same resource will be handled by the fetch () event handler of the service worker.
The fetch event handler queries the cache for requests in the currentCaches cache, and
sends the response back to the browser:

event .respondWith (
caches.open (currentCaches ['offline-google-
analytics']) .then(function (cache)
return cache.match (event.request) .then (function (res)
if (res) {
console.log(

'%c v/ RESPONSE: %c Found in cache: %s',
'color: #5EBDOO', 'color: #000000', res

)i

return res;
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If the response was not found, it will send a fetch request to the network:

return fetch(event.request.clone()) .then (function (res) {
console.log('%c v RESPONSE: %c For %s from network:
'color: #5EBD00', 'color: #000000',
event.request.url, res);

o°
o

if (res.status < 400) {
cache.put (event.request, res.clone()) ;

}

If the response for the preceding request was successful, the response will be cloned and
added to the cache, with the request as the key and the response as the value:

promises = promises.map (function (promise)
return Promise.resolve (promise) ;

3N

Next, we make sure that we resolve the current promise as soon as another one in the array
gets resolved:

if (res.status < 400) {
cache.put (event.request, res.clone()) ;

}

If the response is not a server error, and is likely to be a timeout, we pass the request URL to
checkForAnalyticsRequest ():

} else if (res.status >= 500) ({
checkForAnalyticsRequest (event.request.url) ;

}

The checkForAnalyticsRequest () functionisinthe analytics.js file. Let's examine
this method. The passed-in URL is first checked to make sure whether it's a call to
google-analytics.com, regardless of whether the subdomain is www or ss1, and the path
name has /collect in it. This is to make sure this is an analytics ping:

function checkForAnalyticsRequest (requestUrl) {
var url = new URL(requestUrl),
regex = /*(w{3}|ssl)\.google-analytics.coms/;

if (url.hostname.match(regex) && url.pathname === '/collect') {
console.log (' INDEXEDDB: Store request (Google analytics) for
replaying later.');
saveGoogleAnalyticsRequest (requestUrl) ;
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The saveGoogleAnalyticsRequest () method will add the URL and the timestamp to the
store, which in turn saves the entry.

The onsuccess () method, back in the service-worker. js file, calls the
replayGoogleAnalyticsRequests () method. Inside this method, the analytics requests
will be saved in a queue called savedGoogleAnalyticsRequests

function replayGoogleAnalyticsRequests (idbInstance, idbStore,
throttle) {

var savedGoogleAnalyticsRequests = [];

getIDBObjectStore (idbInstance, idbStore) .openCursor () .onsuccess
= function (event) {

var Ccursor = event.target.result;
The openCursor () function is a pointer to the database where you can traverse records.

The callback of the onsuccess event handler will pass in the value of event . target.
result into the savedGoogleAnalyticsRequests array:

getIDBObjectStore (idbInstance, idbStore) .openCursor () .onsuccess =
function (event) {

var Ccursor = event.target.result;

if (cursor) {
savedGoogleAnalyticsRequests.push (cursor.value) ;
cursor.continue () ;

}

Otherwise, each saved Google Analytics request will be replayed:

} else {
console.log ('REPLAY: Starting %d Google Analytics requests',
savedGoogleAnalyticsRequests.length) ;

savedGoogleAnalyticsRequests. forEach (function (savedRequest) {
var queueTime = Date.now() - savedRequest.timestamp;
if (queueTime > throttle) ({
getIDBObjectStore (idbInstance, idbStore,
RW) .delete (savedRequest.url) ;
console.log ('REQUEST: Queued for %dms ' +
'STOPPED: Replay attempt', queueTime) ;
} else {
var requestUrl = savedRequest.url + '&gt=' + queueTime;
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console.log('%c J REPLAY: %s %s', 'color: #1C99D8', 'in
progress...', requestUrl);

fetch(requestUrl) .then (function (response) {
if (response.status < 400)

getIDBObjectStore (idbInstance, idbStore,
RW) .delete (savedRequest.url) ;

console.log('%c J REPLAY: %s', 'color: #1C99D8',
'success') ;

} else {
console.error ('] REPLAY: fail -', response);

}

}) .catch(function(err) ({
console.error (') REPLAY: fail - ', err);

» The Implementing read-through caching recipe

Allowing offline user interaction

Most websites out there, including news articles, sports videos, or music, are not quite able to
be taken offline completely, given their amount of content. There is no real reason for having
everything in your cache if you don't access them. But giving the user the option of saving

the content in the cache to read later is the ideal solution. In this recipe, we are going to
investigate how we can achieve this.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes: Setting up GitHub pages for SSL, Setting
up SSL for Windows, and Setting up SSL for Mac.
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How to do it...

Follow the instructions to set up your file structure. Alternatively, you can download the files
from the following location:

https://github.com/szaranger/szaranger.github.io/tree/master/service-
workers/04/04/

1. First, we must create an index.html file as follows:

<!DOCTYPE htmls>
<html lang="en"s>
<head>
<meta charset="UTF-8">
<title>Offline User Interaction</title>
<link rel="stylesheet" href="style.css">
</head>
<body>
<gection id="registration-status"s>
<p>Registration status: <strong
id="status"></strong></p>
<input type="button" id="resetButton" value="Reset" />
</section>
<section>
<video width="320" height="240" id="video-01" controls>
<source src="video.mp4" type="video/mp4">
Your browser does not support the video tag.

</video>
<input type="button" id="watch-later" value="Watch
Later" />
</section>
<script src="index.js"></scripts>
</body>
</html>

2. Create a JavaScript file called index. js, in the same folder as the index.html file,
with the following code:

'use strict';

var scope = {
scope: './!'

Vi
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if ('serviceWorker' in navigator) ({
navigator.serviceWorker.register (
'service-worker.js',
scope
) .then( function (serviceWorker) {
printStatus ('successful');
}) .catch (function (error)
printStatus (error) ;
1
} else {
printStatus ('unavailable') ;

}

document .querySelector ('#resetButton') .
addEventListener ('click',
function()
navigator.serviceWorker.getRegistration () .
then (function (registration) {
registration.unregister () ;
window.location.reload () ;
1)
}
) ;

function printStatus (status)
document .querySelector ('#status') .innerHTML = status;

document .getElementById ('watch-later!') .
addEventListener ('click', function (event) {

event .preventDefault () ;

caches.open('video') .then (function (cache) {
fetch('video.mp4') .then (function (response) {
return response.url;
}) .then (function (url) {
cache.add (url) ;
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Create a JavaScript file called service-worker. js, in the same folder as the
index.html file, with the following code:

'use strict';
var cacheName= 'user-interaction-cache';

self.addEventListener ('install', function(event) ({
event .waitUntil (
caches.open (cacheName)

.then (function (cache) {

return cache.addAll ([
'index.html'

1)

3]

.then (function() {
return self.skipWaiting() ;

self.addEventListener ('fetch', function(event) ({
event .respondWith (
caches.match (event.request)
.then (function (response)

if (response) ({
console.log('Fetching from the cache: ',
event .request.url) ;
return response;

} else {
console.log('Fetching from server: ',
event .request.url) ;

}

return fetch(event.request) ;

self.addEventListener ('activate', function (event) {
console.log('Activating the service worker!');
event .waitUntil (self.clients.claim()) ;

3N
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4. Create a CSSfile called style.css, in the same folder as the index

17

the following code:

*

-webkit-box-sizing: border-box;
-moz-box-sizing: border-box;

box-sizing: border-box;

body {
margin: 0 auto;
text-align: center;
font-family: sans-serif;

main {
max-width: 350px;
border: 1lpx solid #4CAF50;
padding: 20px;
border-radius: 5px;
width: 350px;
margin: 20px auto;

h1l
color: #4CAF50;

img {
padding: 20px 0;
max-width: 200px;

.hidden {
display: none;

#registration-status {
background-color: #FFE454;
padding: 10px;

}

.html file, with
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input#watch-later {
display: block;
margin: 10px auto;
padding: 50px;

}

5. Open up a browser and go to the index.html file. You will see one prefetched
bookmark:

eooe -D Cache-F';rs‘t,L x [ ServiceWorke » '\ @L}\
= C ff 3 httpsy/localhost/service... 17 () =

Registration status: successful

Watch Later

6. Add the video to the cache by clicking on the Watch Later button:
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7. Now, change the Offline option to No throttling in DevTools:

[w ﬂ Elements Console Sources MNetwork Timeline Profiles Resources Security Audits
® ©® W Y | Vew IE ™ | [IPreserve log @ Disable cache | No throttling v

[Filter | THide data URLs ()| XHR Js CSS Img JMdia Font Doc WS Ma
Name Method Status

[ analytics.js CET 200

|| - service-worker.js CET 200

8. Now refresh the page. You will see that styles aren't loaded, but the video is still
accessible:

ece [ cache First, then & % { [ ServiceWorker ®

I !i?ﬂ

&= C A & htps://localhost/service-workers/... 57 (D

Registration status:

Reset

Watch Later

In our service-worker. js file, we are only caching the index.html file in order to load
the page:

caches.open (cacheName)
.then (function (cache) {
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return cache.addAll ([
'index.html'
1)
)

In the index.html file, we have a video tag with its source pointing to a video file. If the
.mp4 extension is not supported by the browser, it will show the Your browser does not
support the video tag message:

<section>
<video width="320" height="240" id="video-01" controlss>
<gsource src="video.mp4" type="video/mp4">
Your browser does not support the video tag.
</video>
<input type="button" id="watch-later" value="Watch Later" />
</section>

When you click the Watch Later button, the event handler gets fired, which is in turn is
handled inside the index. s file:

document .getElementById ('watch-later') .addEventListener('click’,
function (event)

event .preventDefault () ;

caches.open('video') .then (function (cache) {
fetch('video.mp4') .then (function (response) {
return response.url;
}) .then (function (url) {
cache.add (url) ;

The cache.add () function adds the response URL to the cache. Back in service-
worker. js, the event listener for fetch retrieves this saved response when we refresh the
page in offline mode:

self.addEventListener ('fetch', function (event) {
event .respondWith (
caches.match (event.request)
.then (function (response) {
if (response)

console.log('Fetching from the cache: ',
event .request.url) ;

return response;
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} else {

console.log('Fetching from server: ',
event .request.url) ;

}

return fetch(event.request) ;

Implementing selective caching

In the second recipe of this chapter, Implementing read-through caching, we discussed
caching all resources at the time of the first request, and we talked about how it does not suit
some scenarios, such as news or sports, where most articles will become outdated and you
will never access them again. The solution we pointed out at the time was selective caching.
So let's look at a working example.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes: Setting up GitHub pages for SSL, Setting
up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:

1. First, we must create an index.html file as follows:

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>Cache First, then Network</titles>
<link rel="stylesheet" href="style.css">
</head>
<body>
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<section id="registration-status">
<p>Registration status: <strong
id="status"></strong></p>
<input type="button" id="resetButton" value="Reset"
</section>
<section id="outlet">
<p></p>
</section>
<script src="index.js"></scripts>
</body>
</html>

/>

Chapter 4

Create a JavaScript file called index. js, in the same folder as the index.html file,

with the following code:

'use strict';

var scope = {
scope: './!'

}i

if ('serviceWorker' in navigator) ({
navigator.serviceWorker.register (
'service-worker.js',
scope
) .then( function (serviceWorker) {
printStatus ('successful');
document .querySelector ('#outlet p') .textContent =
'The service worker controlling this page has cached
this funky font.';
}) .catch (function (error)
printStatus (error) ;
1)
} else {
printStatus ('unavailable!') ;

function printStatus (status)
document .querySelector ('#status') .innerHTML = status;

document .querySelector ('#resetButton') .addEventListener
('click',
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function()
navigator.serviceWorker.getRegistration () .
then (function (registration) {

registration.unregister () ;
window.location.reload() ;
1)
}
)

3. Download the webfont-serif.woff file from the source code, or use your own font
file, in the same folder as the index.html file.

4. Create a JavaScript file called service-worker. js, in the same folder as the
index.html file, with the following code:

'use strict';

var cacheVersion = 1,

currentCaches = {
font: 'selective-caching-v' + cacheVersion
self.addEventListener ('activate', function (event) {

var cacheNamesExpected =
Object.keys (currentCaches) .map (function (key) {

return currentCaches [key] ;

3N

event.waitUntil (
caches.keys () .then (function (cacheNames) {
return Promise.all (
cacheNames.map (function (cacheName) {
if (cacheNamesExpected.indexOf (cacheName) === -1)

{

console.log ('DELETE: out of date cache:',
cacheName) ;
return caches.delete (cacheName) ;
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self.addEventListener ('fetch', function (event) {
console.log('%c s EVENT: %c Handling fetch event for
%s','color: #F57F20',
'color: #000',

event.request.url) ;

event .respondWith (
caches.open (currentCaches. font) .then (function (cache) ({
return cache.match (event.request) .then (function (res)

{
if (res) {
console.log(
'%c v/ RESPONSE: %c Found in cache: %s',
'color: #5EBD00', 'color: #000000', res
)

return res;

console.log('%c X RESPONSE: %c Not found for %s in

cache. ' +
'Attempt to fetch from network', 'color:
#EB4A4B', 'color: #000000',

event.request.url) ;

return fetch(event.request.clone()) .
then (function (res) {
console.log('%c v RESPONSE: %c For %s from
network: %0',
'color: #5EBDOO', 'color: #000000',
event .request.url, res);

if (res.status < 400 &&
res.headers.has ('content-type') &&
res.headers.get ('content-
type') .match (/" font\//1)) {
console.log('%c v RESPONSE: %c Caching to %s ',
'color: #5EBDOO', 'color: #000000',
event .request.url) ;
cache.put (event.request, res.clone()) ;
} else {
console.log('%c ¥ RESPONSE: %c Not caching to %s ',
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'color: #5EBDOO', 'color: #000000',
event .request.url) ;

return res;
1)
}) .catch (function (err)
throw error;

5. Create a CSS file called style.css, in the same folder as the index.html file, with
the following code:
* |
-webkit-box-sizing: border-box;
-moz-box-sizing: border-box;
box-sizing: border-box;

body {
margin: 0 auto;
text-align: center;
font-family: sans-serif;

main {
max-width: 350px;
border: 1lpx solid #4CAF50;
padding: 20px;
border-radius: 5px;
width: 350px;
margin: 20px auto;

hl {
color: #4CAF50;

img {
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padding: 20px 0;
max-width: 200px;

}

.hidden {
display: none;

}

#registration-status {
background-color: #FFE454;
padding: 10px;

}

@font-face(
font-family: 'MyWebFont';
src: url ('webfont-serif.woff') format ('woff');

}

#outlet p
font-family: 'MyWebFont', Arial, sans-serif;

}

6. Open up a browser and go to index.html. You will see the Registration status:
successful message and the logo:

A
® ® [M cache First, x Y [ ServiceWark X #;"..,::

N

<« C M & nhttps://localhost/servi... 57 (O

Registration status: successful

Reset

The service worker contrelling this page haos
cached this funky font.

7. Now, if you refresh the page and inspect the Console tab of the Developer Tools,
you will be able to see that the webfont-serif.woff file has been fetched from

the cache.
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In our index.html file, we add a placeholder section for our message to be displayed:

<gsection id="outlet">
<p></p>
</section>

Inthe style.css file, we declare the font family we are going to use, and then assign it to
the paragraph we are targeting:

@font-face(
font-family: 'MyWebFont';
src: url('webfont-serif.woff') format ('woff');

#outlet p
font-family: 'MyWebFont', Arial, sans-serif;

}

In our service-worker. js file, we make sure that if a cached version is available, we use it
instead of a network request, but fetch an update the next time:

if (res.status < 400 &&
res.headers.has ('content-type') &&
res.headers.get ('content-type') .match(/*font\//1)) {
console.log('%c ¥ RESPONSE: %c Caching to %s ',
'color: #5EBDOO', 'color: #000000',
event .request.url) ;
cache.put (event.request, res.clone()) ;

} else {
console.log('%c ¥ RESPONSE: %c Not caching to %s ',
'color: #5EBDOO', 'color: #000000',

event.request.url) ;

See also

I

» The Implementing read-through caching recipe
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Reaching Beyond the
Offline Cache

In this chapter, we will cover the following topics:

» Getting network responses offline

» Caching content from ZIP

» Selecting the best content provider (load balancer)

» Redirecting a request

» Setting request headers

» Making a service worker act like a remote server (virtual server)
» Making a service worker act as a dependency injector

» Forcing immediate control

» Implementing fallback responses

» Deferring offline requests

Introduction

In this chapter, we will reach beyond the offline cache and look into advance techniques

such as offline network responses; advanced request handling including redirecting, setting
request headers, deferring offline requests, and implementing fallback requests; and using a
service worker as a load balancer or dependency injector, forcing immediate control, and also
caching content from ZIP files.

Let's start off this chapter by looking at how to get network responses offline.
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Getting network responses offline

Read-through caching is an assertive approach of all-out caching for the type of static content
that you visit regularly. This is not very suitable for dynamic content such as news and sports.
A selective caching approach would be better suited for such instances. Read-through caching
saves us bandwidth for the server as well as requests over the network. The way read-
through caching works is that after the service worker takes control of your page when the
first fetch () request is called, the response will be cached and subsequent requests to the
same URL will be served from the cache.

Getting ready

To get started with service workers, you will need to have the service worker experiment feature
turned on in your browser settings. If you have not done this yet, refer to the first recipe of
Chapter 1, Learning Service Worker Basics: Setting up service workers. Service workers only
run across HTTPS. To find out how to set up a development environment to support this feature,
refer to the following recipes of Chapter 1, Learning Service Worker Basics: Setting up GitHub
pages for SSL, Setting up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:

1. Copythe index.html, index.js, service-worker.js,and style.css files
from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/05/01/

2. Open up a browser and go to index.html.

< o [ Read-through © x [ serviceWorker

— C f & nttps://localhost/service-w... 5.7 ) =

Registration status: successful

Reset
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3. Open up the Developer Toolbar (Cmd + Alt + | or F12). Now refresh the page and look
at the message in the console. You will see the style.css file is served from the
network, but the index. js file is served from the cache.

[w ﬂ Elements Console Sources Network Timeline Profiles Resources Security  Audits FI ¢
® T Sservice-workerjs ¥ Preserve log (@ Show all messages
Regex Hide network messages [.1|l| Errors Warnings Info Logs Debug Handled
Activating the service worker! fservice—workers/85/81/service-worker.js:37
Fetching from server: https://localhost/service—workers/@5,/@81 fservice—workers/@85/81/service—worker.js:28
Fetching frem server: https://localhost/service—workers/@5/@1/style.css service—worker.js:28
Fetching from server: https://localhost/service—workers/@5/@81/style.css fservice—workers/@85/81/service—worker.js:28
Fetching from the cache: https://localhost/service-workers/@85/81/index.qjs service-worker.js:25
Fetching from the cache: https://localhost/service-workers/@5/81/index.js fservice—workers/85/81/service—worker.js:25

When the service worker file is installing the service worker, it saves the index.html file
and the index. js file in the cache. We are intentionally skipping the style.css file here,
so when you refresh the page, the service worker first looks at the cached files, finds
index.html and index. js files there, and serves them from the cache. The style.css
file is not in the cache, however, so the service worker fetches it from the network.

self.addEventListener ('install', function (event) {
event .waitUntil (
caches.open (cacheName)
.then (function (cache) {
return cache.addAll ([
'index.html',
'index.js'
1)
)
.then (function() {
return self.skipWaiting() ;
)
)i
1)

Caching content from ZIP

If you are concerned about the speed of loading your application over the Internet, one of the
areas you might look into is reducing the number of requests made by your app to download
resources. One way of reducing HTTP requests is sending your resource files, such as, images
as a ZIP package to the client.

In this recipe, we will look at how we can cache resources from a ZIP file.
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Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes of Chapter 1, Learning Service Worker
Basics: Setting up GitHub pages for SSL, Setting up SSL for Windows, and Setting up SSL

for Mac.

How to do it...

Follow these instructions to set up your file structure:

1.
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First, we must create an index.html file and copy the code from the
following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/05/02/index.html

Create a JavaScript file called service-worker. js in the same folder as the
index.html and copy the code from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/05/02/index.html

Copy the third-party code from the following location into a new folder called vendor:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/05/02/vendor

Add archive.zip, cacheProvider.js, helper.js, index. js, the images
folder, and style.css into the same directory as the index.html file from the
following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/05/02/



https://github.com/szaranger/szaranger.github.io/blob/master/service-workers/05/02/index.html
https://github.com/szaranger/szaranger.github.io/blob/master/service-workers/05/02/index.html
https://github.com/szaranger/szaranger.github.io/blob/master/service-workers/05/02/index.html
https://github.com/szaranger/szaranger.github.io/blob/master/service-workers/05/02/index.html
https://github.com/szaranger/szaranger.github.io/blob/master/service-workers/05/02/vendor
https://github.com/szaranger/szaranger.github.io/blob/master/service-workers/05/02/vendor
https://github.com/szaranger/szaranger.github.io/blob/master/service-workers/05/02/
https://github.com/szaranger/szaranger.github.io/blob/master/service-workers/05/02/

5. Open up a browser and go to the index.html file.

[ BN D Caching Content from =

L

D ServiceWorker x

cC N https://localhost/service-workers/05/... 77 ()

m Tﬁ

Registration status: successful

Reset

Select logo:

Adobe Load

200=200

Go Offline

Click to uninstall

Uninstall
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6. Select a brand from the drop-down menu and click Load.

- — 1
* =y

ece [} caching Content from % [ ServiceWorker

€« C n

& nttps://localhost/service-workers/05/... 7 (O

Registration status: successful

Reset

Select logo:

Amazon a Load

amazon

Go Offline
Click to uninstall

Uninstall

7. Now click on the Uninstall button.
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In our index.html file, we check whether the service worker is controlling the page. If so, we
display the images.

navigator.serviceWorker.getRegistration() .then (function(reg) {
if (reg && reg.active)
displayImages () ;
}
I3

When the service worker is active at the time of installation, we show the drop-down list:

navigator.serviceWorker.oncontrollerchange = function() {
if (navigator.serviceWorker.controller) ({
printInstall ('INSTALL: Completed!') ;
displayImages () ;
}
Vi

Uninstalling the package does not remove the resources from the cache because the offline
cache will not be erased by uninstalling the service worker:

document .querySelector ('#uninstall') .onclick = function() {

}

Let's move on to the service-worker. js file. There we import some third-party scripts from
the vendor folder, and also some of our own:

importScripts('./vendor/zip.js') ;

importScripts ('./vendor/ArrayBufferReader.js') ;
importScripts('./vendor/deflate.js') ;
importScripts('./vendor/inflate.js');
importScripts('./helper.js');

importScripts ('./cacheProvider.js') ;
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At the time of the installation, we are getting the content from the ZIP file, responses-
offline, and storing it in the cache.

self.oninstall = function(event) {
event .waitUntil (
fetch (zipURL)
.then (function(res) {
return res.arrayBuffer();
3]
.then (getZipFileReader)
.then (cacheFileContents)
.then(self.skipWaiting.bind(self))
)
Vi

Gain control of the clients at the point of activation:

self.onactivate = function(evt) {
evt.waitUntil (self.clients.claim()) ;

Vi
Query the cache and, if the request doesn't match, send the request to the network:

self.onfetch = function(evt) ({
evt.respondWith (openCache () . then (function (cache) {
var request = evt.request;

return cache.match(request) .then (function (res)
return res || fetch(request);

Now let's look at the cacheProvider. js file for the functions handling the cache.
We don't cache the folders, only the files inside them:

function cacheEntry (entry)
if (entry.directory) ({
return Promise.resolve() ;
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The blob writer is a supported format for the response object's constructor. The data will be
read the way the writer wants it to be read:

return new Promise (function(fulfill, reject) {
var blobWriter = new zip.BlobWriter();

entry.getData (blobWriter, function(data) {
return openCache () .then (function (cache) {
var fileLocation = getFileLocation(entry.filename),
response = new Response (data, { headers: (

We identify the type of the file by looking at its extension:

response = new Response (data, { headers: (
'Content-Type': getContentType (entry.filename)

}h

We have to clone the response object because once it is being used, you cannot use it
again:
if (entry.filename === ROOT) ({

cache.put (getFileLocation (), response.clone()) ;

return cache.put (fileLocation, response) ;
}) .then(fulfill, reject);

Let's look at the helper. js file as well. The getZipFileReader (data) function wraps the
zip.js APl in a promise:

function getZipFileReader (data) ({
return new Promise (function(fulfill, reject) {
var arrayBufferReader = new zip.ArrayBufferReader (data) ;
zip.createReader (arrayBufferReader, fulfill, reject);

3N
}

The getContentType (filename) method returns the content type of a file by the
extension:

function getContentType (filename) {

var tokens = filename.split('.');
var extension = tokens[tokens.length - 1];
return contentTypes [extension] || 'text/plain';
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Selecting the best content provider (load

balancer)

In this recipe, we are going to look at how we can use the service worker as a load balancer so
we can decide which content provider is the best suited for us to get content from, depending
on the load of the content provider.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes: Setting up GitHub pages for SSL, Setting up
SSL for Windows, and Setting up SSL for Mac. You also need to make sure Node.js is available
to you. You can read how to install Node.js at https://nodejs.org/en/.

How to do it...

Follow these instructions to set up your file structure:

1. Download all the files from the following location:
https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/05/03/

2. Run the following command in the command line (make sure you have Node.js
installed or read how to do so on https://nodejs.org/en/):

npm install

3. Open up a browser and go to index.html.



https://nodejs.org/en/
https://github.com/szaranger/szaranger.github.io/blob/master/service-workers/05/03/
https://github.com/szaranger/szaranger.github.io/blob/master/service-workers/05/03/
https://nodejs.org/en/

&«

ece DLoad balancer * DServl'ceWorkc x a

C ff [ bhups:/localhost/service... 32| (O

Registration status: successful

| Reset |

Select logo:

Adobe <

200%200

Content provider configuartion.
Servers set to:
Server 1 %

Server 2 %
Server 3 %
| Reset |
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4. You can select the logo from the drop-down list and it will load the image from the
best content provider, with less load. You can also manually set the server loads and

click Reset.
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In the service-worker. js file, we are forcing the service worker to gain control of the
clients straight away:

self.oninstall = function(evt) ({
evt.waitUntil (self.skipWaiting()) ;

}i

self.onactivate = function (evt) {
evt.waitUntil (self.clients.claim()) ;

Vi
We use a regex pattern to check whether the request contains images:

function isResource (req) ({
return req.url.match(/\/images\/.*$/) && reqg.method === 'GET';

}

The method for the best server returns the server with the lowest load and then returns the
image from that server:

function fetchContentFromBestServer (req) ({
var session = req.url.match(/\?session=(["&]l*)/) [1];
return getContentServerLoads (session)
.then(selectContentServer)
.then (function (serverUrl) {
var resourcePath = req.url.match(/\/images\/[*?]1*/) [0],
serverReq = new Request (serverUrl + resourcePath) ;

return fetch(serverReq) ;
3N
!

The Express server will be queried to find the server loads:

function getContentServerLoads (session) {
return fetch(baseURL + '/server-loads?session=' +
session) .then (function (res) {
return res.json() ;

3N
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In the index. js file, we are setting the handlers for image selection:

navigator.serviceWorker.ready.then(displayUI) ;

function displayUI() ({
getServerLoads () .then (function(loads)
serverLoads.forEach (function (input, index) {
input.value = loads[index];
input.disabled = false;
P
document .querySelector ('#image-selection') .disabled = false;
I
}

Also, when the user clicks on the Reset button, the manual load values will be sent to the
Express server:

document .querySelector ('#load-configuration') .onsubmit =
function (event) {

event .preventDefault () ;

var loads = serverLoads.map (function (input) {
return parselnt (input.value, 10);

P

fetch(setSession (baseURL + '/server-loads'), ({
method: 'PUT',
headers: { 'Content-Type': 'application/json' },

body: JSON.stringify(loads)
}) .then (function (res) {
return res.json() ;
}) .then (function (result)
document .querySelector ('#server-label') .textContent = result;
3N
Vi

When changing the image selection, in order to prevent caching, we add a cache bust
parameter:

document .querySelector ('#image-selection') .onchange = function() {
var imgUrl = document.querySelector ('select') .value,
img = document.querySelector('img') ;
if (imgUrl)

img.src = setSession(imgUrl) + '& b=' + Date.now();
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We are setting the session values with a random string and store them in localStorage:

function getSession()
var session = localStorage.getItem('session');
if (!session) {
session = '' + Date.now() + '-' + Math.random() ;
localStorage.setItem('session', session);

}

return session;

}

The server. js file is an Express server running on a specified port. The service worker
requires the server to run over a SSL connection. To achieve this, we are using HTTP node
module and we are setting the location of the key/value pairs we created in the following
recipes of Chapter 1, Learning Service Worker Basics: Setting up GitHub pages for SSL,
Setting up SSL for Windows, and Setting up SSL for Mac.

var https = require('https');
var fs = require('fs');

var privateKey = fs.readFileSync ('/private/etc/apache2/localhost-
key.pem', 'utf8');

var certificate = fs.readFileSync ('/private/etc/apache2/localhost-
cert.pem', 'utf8');

var credentials = { key: privateKey, cert: certificate };

var httpsServer = https.createServer (credentials, app);

We are also allowing cross-origin resource sharing for our web page to access this server.

app.use (function(req, res, next) {

res.header ("Access-Control-Allow-Origin", "*");

res.header ("Access-Control-Allow-Methods", "POST, GET, PUT,
DELETE, OPTIONS");

res.header ("Access-Control-Allow-Headers", "Origin, X-Requested-
With, Content-Type, Accept");

next () ;

3N

Redirecting a request

Relative URLs, such as test/, should redirect to index.html if there is one in the test/
directory. Let's test this scenario with the service worker.
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Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes: Setting up GitHub pages for SSL,
Setting up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:

1.

First, we must create an index.html file as follows:

<!DOCTYPE htmls>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>Redirect request</title>
<link rel="stylesheet" href="style.css">
</head>
<body>
<section id="registration-status">
<p>Registration status: <strong
id="status"></strong></p>
<input type="button" id="resetButton" value="Reset" />
</section>
<section>
<hlsRedirect</hl>

<p>Relative URLs should redirect to
<strong>index.html</strong> if it exists.</p>

<p><a href="test">Click</a></p>
</section>
<script src="index.js"></scripts>
</body>
</html>

Create a CSS file called style.css, in the same folder as the index.html file,
with the following code:
* |

-webkit-box-sizing: border-box;

-moz-box-sizing: border-box;
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box-sizing: border-box;

}

body {
margin: 0 auto;
text-align: center;
font-family: sans-serif;

main {
max-width: 350px;
border: 1lpx solid #4CAF50;
padding: 20px;
border-radius: 5px;
width: 350px;
margin: 20px auto;

hl {
color: #4CAF50;

img {
padding: 20px 0;
max-width: 400px;

.hidden {
display: none;

#registration-status {
background-color: #FFE454;
padding: 10px;

}

3. Create a JavaScript file called index. js, in the same folder as the index.html file,
with the following code:

'use strict';

var scope = {
scope: './!'
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}i

if ('serviceWorker' in navigator) ({
navigator.serviceWorker.register (
'service-worker.js',
scope
) .then( function (serviceWorker) {
printStatus ('successful');
if (navigator.serviceWorker.controller) ({
showImages () ;
} else {
document .querySelector ('#message') .textContent =
'Reload the page for images to be loaded from the

service worker cache';
}
}) .catch (function (error) ({
printStatus (error) ;
13N
} else {
printStatus ('unavailable') ;

function printStatus (status)
document .querySelector ('#status') .innerHTML = status;

document .querySelector ('#resetButton') .addEventListener
('click',
function()
navigator.serviceWorker.getRegistration () .
then (function (registration) {
registration.unregister () ;
window.location.reload () ;

3N
}
)i

Chapter 5

Create a JavaScript file called service-worker. js in the same folder as the

index.html file

'use strict';

var cacheName= 'redirect-request';
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self.addEventListener ('activate', function() ({
clients.claim() ;

3N

self.addEventListener ('fetch', function(evt) ({
console.log(evt.request) ;
evt.respondWith (
fetch(evt.request) .catch (function()
return new Response ("FETCH: failed");

6. Open up a browser and go to index.html.

Fa

ece [M Redirect reque % ¢ [7 ServiceWorker 3 -

L

€& > C ff (Xbttps/localhost/service.. 17 () =

Registration status: successful

Reset

Redirect

Relative URLs should redirect to index.html if it exists.

Click
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7. Now open up the DevTools (Cmd + Alt + | or F12) and make sure the Preserve log
checkbox is clicked. Now click on the Click link. The page will be redirected to the
index.html file of the test/ directory.

® L D https://localhc = D ServiceWorker * }.....;‘

@ c ﬁ By httne Hlanalhaet leariies ol ™
https://localhost/service-workers/05/04/ /test]

Redirect worked!

[ ﬂ Elements Console 5ources » : X

& W top ¥ @ Preserve log @ Show all messag

_IRegex | e network messages

N | Errors Warnings Info Lo Debug Handled

Mavigated to https://localhost/service-workers/@5/84

service-worker.js:18
Request {method: "GET", wri:
"https://localhost/service—workers/B5/84/test",
» headers: Headers, referrer:
"https://localhost/service-workers/85/84/", mode:
"navigate"..}

service—worker.js:1@

F Request

service-worker.js:18
Request {method: "GET", wri:
"hitps://localhost/service—workers/85/84/test/",
> headers: Headers, referrer:
"https://localhost/service-workers/85/84/", mode:
"navigate"..}

¥ Request service-worker.js:18

Mavigated to https://localhost/service—

workers/@5/84/test/
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In the service-worker. js file, we let all the fetch requests through to the network:

self.addEventListener ('fetch', function (evt) {
console.log(evt.request) ;
evt.respondWith (
fetch(evt.request) .catch (function()
return new Response ("FETCH: failed");

This way, the relative URL will redirect to the HTTP version of test/, if the
test/index.html file exists.

Setting request headers

If we wanted to find out the request header details sent to the network, we can log the request
header details to the console. In this recipe, we are going to find out how to do this.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes: Setting up GitHub pages for SSL,
Setting up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:

1. First, we must create an index.html file, as follows:

<!DOCTYPE htmls>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>Request headers</titles>
<link rel="stylesheet" href="style.css">
</head>
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<body>
<section id="registration-status">
<p>Registration status: <strong
id="status"></strong></p>
<input type="button" id="resetButton" value="Reset" />
</section>
<script src="index.js"></scripts>
<section>
<img src="adobe-logo.png" alt="logo">
</section>
</body>
</html>

Create a JavaScript file called service-worker. js, in the same folder as the
index.html file, with the following code:

'use strict';

self.addEventListener ('fetch', function (evt) {
var request = evt.request;

console.log(
"FETCH: ",
evt.request.url,
"HEADERS: ",
new Set (request.headers)

)i

evt.respondWith (fetch(request)) ;

3N

Create a CSS file called style.css, in the same folder as the index.html file, with
the following code:
*

-webkit-box-sizing: border-box;

-moz-box-sizing: border-box;

box-sizing: border-box;

body {
margin: 0 auto;
text-align: center;
font-family: sans-serif;

}
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main {
max-width: 350px;
border: 1lpx solid #4CAF50;
padding: 20px;
border-radius: 5px;
width: 350px;
margin: 20px auto;

}

hl {
color: #4CAF50;

}

img {
padding: 20px 0;
max-width: 200px;

}

.hidden {
display: none;

}

#registration-status {
background-color: #FFE454;
padding: 10px;

}

4. Open up a browser and go to the index.html file. You will see one
pre-fetched bookmark.

!l:::.

L ® D Request hea = D ServiceWork * e £

&« C' ft (X https://localhost/servi.. 77 (O

Registration status: successful

Reset

®

Adobe
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5. Now open up the DevTools (Cmd + Alt + | or F12), and refresh the page. Check out
the log details on the console.

[ ﬂ Elements Console Sources i X

® ¥ Sservice-workerjs ¥ @ Preserve log @ Show all mes

| Filter | I Regex [ Hide network messages

@ Errors Warnings Info Logs Debug Handled

FETCH: service-worker.js:6
https: //localhost/service—workers/@5/85/ HEADERS:
Set {[Vaccept",
"text/html,application/xhtml+xml,application/xml;g=0.9
» [Mupgrade-insecure-requests", "1"], [“user-agent", "Mo3
Intel Mac 05 X 18_11_2) Ap.l, like Gecka) Chrome/49.8.3
Satarif537.36" ]}

FETCH: service-worker. js:6
https://localhost/service—workers/@5/85/ HEADERS:

F Set

Navigated to https://localhost/service—workers/@5/85/
FETCH: service-worker.js:6
https://localhost/service—workers/@5/85/style.css
HEADERS:

Set {[“accept", "text/css,+ +;g=0.1"], [“user-

- agent", "Mozilla/5.8 (Macintesh; Intel Mac 05 X
18_11_2) Ap.L, like Gecko) Chrome/49.8.2623.112
Satari/f537.36" ]}

FETCH: service-worker.js:6
https://localhost/service-workers/@5/85/style.css
HEADERS: 5ot

FETCH: service-worker.js:6
https://localhost/service—workers/@5/85/index. js
HEADERS:

Set {["accept", "% /%"], ["user-agent", "Mozillas/5.8
B (Macintosh; Intel Mac 05 X 18_11_2) Ap.L, like
Gecko) Chrome/49.0.2623.112 Safari/537.36"]}

FETCH: service-worker.js:6
https://localhost/service—workers/@5/85/index. js
HEADERS: p 5ot

FETCH: service-worker.js:6
https://localhost/service—workers/@5/85/adobe-
logo.png HEADERS:
Set {["accept", "image/webp,images*, = +;q=0.8"],
. ["user-agent", "Mezilla/5.8 (Macintosh; Intel Mac
05 x 19_11_2) Ap.l, like Gecko)
Chrome,s49.8.2623.112 Safari/f537.36" ]}

FETCH: service-worker. js:6
https://localhost/service-workers/@5,/85/adobe—
logo.png HEADERS: g get
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In our service-worker. js file, the fetch event handler logs the request details, as well as
the header details of any request:

caches.open (cacheName)
.then (function (cache) {
return cache.addAll ([
'index.html'
1)
3]

In the index.html file, we are loading an image which will be intercepted by the controlling
service worker's fetch event.

<section >
<img src="adobe-logo.png" alt="logo">

</section>

Making a service worker act like

a remote server

Service workers not only act like load balancers, as we discussed in the Selecting the best
content provider (load balancer) recipe of this chapter; they can also act like virtual servers.
This allows us to decouple the Ul from the typical server-side business logic.

In this recipe, we are going to learn how we can move the business logic portion to a service
worker responding to traditional RESTful fetch requests. To demonstrate this feature, we are
going to implement a to-do app.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes: Setting up GitHub pages for SSL, Setting
up SSL for Windows, and Setting up SSL for Mac.
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How to do it...

Follow these instructions to set up your file structure:

1. Download all the files from the following location:
https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/05/06/

2. Open up a browser and go to the index.html file. You will see the to-do app with
pre-fetched to-dos.

ece [ Cache First, then Network % | [Y ServiceWorker ®

m Eh

=r
«

&« C i (X hitps://localhost/service-workers/05/06/

Registration status: successful

Reset

Buy Milk (high)
Refill Car (medium)
Return loaned book {low)
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3. Now open up DevTools (Cmd + Alt + | or F12) and refresh the page. Check out the log
details on the console. You will see the endpoint has been accessed.

[w ﬂ Elements Conscle Sources MNetwork Timeline Profiles » F
Q ¥ top ¥ @@ Preserve log @ Show all messages

i |[IRegex [_|Hide network messages

.\l Errors Warnings Info Logs Debug Handled

[ServiceWorkerWare] Event received: fetch ServiceWorkerWare.js:368
[ServiceWorkerWare] Event service-workers/B5/86/vendor/ServiceWorkerWare.i5:36@

received: fetch

[ServiceWorkerWare] Event service-workers/@5/86/vendor/ServiceWorkerWare.js: 36@
received: fetch

[ServiceWorkerWare] Event service-workers/@5/86/vendor/ServiceWorkerWare.js: 36@
received: fetch

[ServiceWorkerWare] Event service-workers/@5/86/vendor/ServiceWorkerWare.js: 36@
received: fetch

[ServiceWorkerWare] Event service-workers/@5/@6/vendor/ServiceWorkerware ., js:36@
received: fetch

MNavigated to https://localhost/service—workers/@5/86/

[ServiceWorkerWare] Event received: fetch ServiceWorkerWare.js:368

[ServiceWarkerWare] Even' https://localhost/service-workers/05 /06 /vendor/ServiceWorkerWare js
received: fetch

» Fetch complete: GET "https://localhost/service— index.js: 77
workers/@5/@86/api/todos" .

4. You can add to-do items and their priorities, and you can also remove them by
clicking on the remove icon.

ece [1 cache First, then Network % ' [ ServiceWorker x i.‘.‘:"‘:“
€« C f (X bitps://localhost/service-workers/05/06/ w0 =

Registration status: successful

Reset

Cock Dinner medium “

Buy Milk (high)

Refill Car (medium)
Return loaned book (low)

Learn Service Worker (high} X
Cook Dinner (medium) x
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We need to implement the endpoints to start with. In the worker. js file, we are
creating an instance of the SserviceWorkerWare module. We then declare the routes
for our to-do items.

We determine the root using self.location:

root = (function()
var tkns = (self.location + '').split('/');
tkns [tkns.length - 1] = '';
return tkns.join('/');

P O;

Retrieve all to-do items:

worker.get (root + 'api/todos', function(request, response) {
return new Response (JSON.stringify(todos.filter (function (item) {
return item !== null;

ISBBYF;
3N

Retrieve the 0-based position (id) for deleting a specific to-do item:

worker.delete (root + 'api/todos/:id', function(request, response) {
var 1d = parselnt (request.parameters.id, 10) - 1;
if (!todos[id].isSticky) {
todos[id] = null;
}
return new Response ({ status: 204 });

13N
To add a new to-do item to the collection, use the following code:

worker.post (root + 'api/todos', function(request, response) {
return request.json() .then (function (quote) ({
quote.id = todos.length + 1;
todos.push (quote) ;
return new Response (JSON.stringify (quote), { status: 201 });
|3
1

In the index.html file, we are loading an image that will be intercepted by the controlling
service worker's fetch event:

<section >
<img src="adobe-logo.png" alt="logo">
</section>




Reaching Beyond the Offline Cache

In our service-worker. js file, we are importing a third-party script called
ServiceWorkerWare.js and our custom script, worker. js, and declaring a to-do list with
pre-filled to-do items:

importScripts ('./vendor/ServiceWorkerWare.js') ;
importScripts('./worker.js') ;

var todos = [
{
text: 'Buy Milk',
priority: 'high'
b
{

text: 'Refill Car',
priority: 'medium'
b
{

text: 'Return loaned book',
priority: 'low!'
}
] .map (function (todo, index) {
todo.id = index + 1;
todo.isSticky = true;

return todo;

3N

The index. js file is where most of our work is taking place. When the service worker gets
hold of the control of the page, it shows the list of to-do items:

navigator.serviceWorker.oncontrollerchange = function()
this.controller.onstatechange = function() {
if (this.state === 'activated') {

loadTodos () ;

Vi
Vi

Clicking the + button will retrieve the to-do item and post it to the backend:

document .getElementById ('add-form') .onsubmit = function (event) {
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Any to-do item with no priority provided will be left blank:

todoPriority = document.getElementById('priority').value.trim() ||
'Not specified';

Finally, send the to-do item to the backend via a post request:

fetch(endPoint,
method: 'POST',
body: JSON.stringify (todo),
headers: headers

3]

Making a service worker act as a

dependency injector

Dependency injection is a great pattern for avoiding hardcoded dependencies for
components. In this recipe, we are going to examine how we can use a service worker to
development and production environments by passing in two injectors to our components
without hardcoding the dependencies.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes: Setting up GitHub pages for SSL, Setting
up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:

1. Download all the files from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/05/07/
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2. Open up a browser and go to the index.html file:

D ServiceWork: X

n @

e0e [M Dependency =

« Cn https://localhost/servi... 3¢ ()

Registration status: successful

Reset

Environment Switch
Production | Development

3. Click on the Production link. You will see a hash added in front of the URL

#production.

L DServiceWorI(er x

I ff:‘

o0 e D DEF}BHGEHCY Injecmr

&« C fn https://localhost/service-workers/05/07 /#production 57 ()

4. Now click on the buttons. You will get the JavaScript alert messages as a result

Environment Switch
Production | Development

localhost says:
. This is an alert
|| Prevent this page from creating additional dialogs.
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5. Open up DevTools (Cmd + Alt + | or F12).

Now click on the Development button and then click on the buttons. Check out the
log details on the console. You will get the console messages as a result.

alert: This is an alert dialogs:4
confirm: This 1s a dialog dialogs:8
prompt: This is a prompt dialogs:13

We are adding a section to the index.html file with two links and three buttons; the links
are for production and development, and the buttons are for prompts:

<section id="actions">

<hlsEnvironment Switch</hl>

<p>
<a href="#production">Production</a>&nbsp; | &nbsp;
<a href="#development">Development</a>

</p>

<p>
<button id="alert">Alert</buttons>
<button id="confirm">Confirm</buttons>
<button id="prompt"s>Prompt</buttons>

</p>

</section>

In the index. js file, the service worker registration handler is given the development -
sw. js file that we are going to implement soon:

if ('serviceWorker' in navigator) {
navigator.serviceWorker.register (
'development-sw.js',
scope

)

We create a bootstrap file for identifying location URL hash changes and performing a
dependency injection when we click on development or production links.

This way, by checking the hash of the URL, we can switch between development and
production environments:

window.onhashchange = function() {

var newlInjector = window.location.hash.substr (1) ||
'production',
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lastInjector = getLastInjector() ;

if (newInjector !== lastInjector)
navigator.serviceWorker.oncontrollerchange = function() {
this.controller.onstatechange = function() ({
if (this.state === 'activated') {

window.location.reload () ;

}
}i
}i
registerNewInjector (newInjector) ;
}
Vi

Now we force an initial check:
window.onhashchange () ;
Depending on the type of environment, register a service worker:

function registerNewInjector (newInjector) ({
var newInjectorUrl = newInjector + '-sw.js';
return navigator.serviceWorker.register (newInjectorUrl) ;

}
If there are any registered service workers, get the current inspecting injector:

function getLastInjector () ({
var newlInjector,
ctr = navigator.serviceWorker.controller;

if (ctr)
newlnjector = ctr.scriptURL.endsWith ('production-
sw.js'")
? 'production' : 'development';

}

return newlInjector;

}

Let's look at the injector. js file now. Let's make the service worker take control of the
client straight away:

function onInstall (evt)
evt.waitUntil (self.skipWaiting()) ;
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function onActivate (evt) ({
evt.waitUntil (self.clients.claim()) ;

}

The rest of the code is responsible for retrieving actual and abstract resources, and
responding to the request accordingly:

function onFetch (evt)
var abstractRes = evt.request.url,
actualRes = getActualRes (abstractRes) ;

evt.respondWith (fetch(actualRes || abstractRes));

}

function getActualRes (abstractRes) {
var actualRes,
keys = Object.keys (mapping) ;

for (var i = 0, len = keys.length; i < len; i++) {
var key = keys[il;

if (abstractRes.endsWith(key)) ({
actualRes = mappinglkeyl];
break;

return actualRes;

}

The fake-dialogs. js file is a mock implementation that console logs the prompts; that is,
it doesn't show the alert message, but instead logs to the console:

(function (window) {
window.dialogs = {
alert: function (msg) {
console.log('alert:', msg);

b

confirm: function (msg) {
console.log('confirm:', msg);
return true;

b
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prompt: function(msg)
console.log('prompt:', msg);
return 'development';
}
}i

}) (window) ;
The real-dialogs. js file instead generates an alert message:

(function (window) {
window.dialogs = {
alert: function(msg) {
window.alert (msg) ;

b

confirm: function (msg) {
return window.confirm(msg) ;

b

prompt: function (msg)
return window.prompt (msg) ;
}
}i

}) (window) ;

The production-sw. js file imports the default mapping, as well as the injector. We also

wire the event listeners for the events:

importScripts('injector.js') ;
importScripts ('default-mapping.js') ;

self.onfetch = onFetch;
self.oninstall = onInstall;
self.onactivate = onActivate;

The development -sw. js file imports the default mapping and the injector as well. But the

difference is it overrides utils/dialogs to serve the mockup instead:

importScripts ('injector.js') ;
importScripts ('default-mapping.js') ;

mapping['utils/dialogs'] = 'fake-dialogs.js';
self.onfetch = onFetch;

self.oninstall = onInstall;
self .onactivate = onActivate;
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Forcing immediate control

Usually, a service worker will take control of a page when a navigation event is fired. In this
recipe, we are looking at how we can take control of a page without waiting for any kind of
navigation event.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes: Setting up GitHub pages for SSL, Setting
up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:

1. Download all the files from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/05/08/

2. Open up a browser and go to the index.html file.

ece [ Immediate Claim % 1 [M ServiceWorker X fe=

&« 2 C ff & nttps://localhost/service-workers/05/08/ e O =

Registration status: successful

Reset

Version: vi

—_—

Update ServiceWaorker
onLoad: REFRESH for the Service Worker to control this client
Registered: https://localhost/service-workers/05/08/

onControllerchange: https:/localhost/service-
workers/05/08/service-worker.js



https://github.com/szaranger/szaranger.github.io/blob/master/service-workers/05/08/
https://github.com/szaranger/szaranger.github.io/blob/master/service-workers/05/08/
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3. Now refresh the page. You will see that there is no registration and no controller
change event fired.

N
)“

® ® D Immediate Claim ® D ServiceWorker x

&« = C f 8 https://localhost/service-workers/05/08/ 2O =

Registration status: successful

Reset

Version: vi

Update ServiceWorker

onlLoad: https://localhost/service-workers/05/08/service-worker.js
Registered: Nothing registered

onControllerchange: Not fired

4. Open up the DevTools (Cmd + Alt + | or F12) and refresh the page. Check out the log
details on the console. You will see the image has been served from the cache.

i Console X

& ¥ top ¥ @ Preserve log @ Show all messages

“|Regex || Hide network messages

U8 Errors Warnings Info Logs Debug Handled

serviceWorker.contreller https://localhost/service— index.js:46
workers/B5/@8/service-worker.js

Mavigated to https://localhost/service—workers/@5/08/

SERVICE_WORKER: Serving picture.jpg for service-worker.js:49
https://localhost/service—workers/@5/B8/picture. pq?14632168108277
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In the index. js file, the fetchServiceWorkerUpdate method updates an image and the
current version:

function fetchServiceWorkerUpdate () {
var img = document.getElementById('picture') ;
img.src = 'picture.jpg?' + Date.now() ;

fetch('./version') .then(function (res)
return res.text () ;
}) .then (function (text) {
debug (text, 'version');
1
}

The service worker will take control of the site on loading and handles offline fallbacks:

if (navigator.serviceWorker.controller) ({
var url = navigator.serviceWorker.controller.scriptURL;
console.log('serviceWorker.controller', url);
debug (url, 'onload');
fetchServiceWorkerUpdate () ;

} else {
navigator.serviceWorker.register ('service-worker.js',
scope: './'

}) .then (function (registration) ({

debug ('REFRESH for the Service Worker to control this client',
'onload') ;

debug (registration.scope, 'register');
|3
}

The skipWaiting () method will force the waiting service worker to become active by
triggering the onactivate event. Along with Clients.claim(), this will allow the service
worker to take effect immediately in the clients:

}) .then (function() {
console.log('SERVICE WORKER: Skip waiting on install');
return self.skipWaiting() ;

3]

221



Reaching Beyond the Offline Cache

Usually, the onactivate method is called once a worker has been installed and the page
is refreshed. However, because of the fact that we call skipwaiting () atthe point of
oninstall, the onactivate method is called immediately:

self.addEventListener ('activate', function (evt) {
self.clients.matchAll ({
includeUncontrolled: true
}) .then (function(clientList)
var urls = clientList.map (function(client) {
return client.url;
I
console.log('SERVICE WORKER: Matching clients:', urls.join
(', "))
P

evt.waitUntil (

caches.keys () .then (function (cacheNames) {
return Promise.all(
cacheNames.map (function (cacheName) {

if (cacheName !== VERSION) {
console.log('SERVICE WORKER: Deleting old cache:',
cacheName) ;

return caches.delete (cacheName) ;

3]
)i
}) .then (function() {

console.log('SERVICE WORKER: Claiming clients for version'
VERSION) ;

return self.clients.claim() ;

Implementing fallback responses

Generally, you can trust the APl endpoints your application is connecting to, but there is
always a chance that those services could go down. It is good to have a plan B for situations

such as this. In this recipe, we are going to use the service worker to provide us with a fallback
response in such a situation.
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Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes: Setting up GitHub pages for SSL, Setting
up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:

1. Download all the files from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/05/09/

2. Open up a browser and go to the index.html file.

@ ® DFallback Res| X ¥ DSeruianm' *

<« Cn https://localhost/servi.. 5.7 ()

n Eﬁ

Registration status: successful

Reset
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3. Click on the Valid Request button. You will see a list of three brands.

ece [ Fallback Re= x ' [ ServiceWork x ) {:;1

&« C f https:/flocalhost/servi... 57 () =

Registration status: successful

Reset

Brands

1. Apple
2. Google
3. Facebook

4. Now click on the Invalid Request button. You will see a list of three brands.

eoe® [M Fallback Res| % ' [7 ServiceWork x

n @

= C N https://lecalhost/servi... 77 ()

Registration status: successful

Reset

Brands

1. Fallback Brand 1
2. Fallback Brand 1
3. Fallback Brand 1
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5. Open up the DevTools (Cmd + Alt + | or F12) and refresh the page. Check out the log
details on the console. You will see the fallback response in action.

Mavigated to https://localhost/service—
workers/85,/89/

» Fetch complete: GET index.js:49
"https://raw.githubusercontent.com/szaranger/szaran
ger.github.io/master/service—
workers/@5/89,/brands.json".

@ GET blah.json:1
https://raw.githubusercontent. com/szaranger/szaran
er.github.io/master/service—workers,/85/89/blah.json
434 (Mot Found)

RESPOMNSE: Error in service-worker.js:28
constructing a fallback response — Error: response
status 404(..)

» Fetch complete: GET index.js:49

"hitps://raw.githubusercontent.com/szaranger/szaran
ger.github.io/master/service—

workers/@5/89,/blah.json".

We are adding a section to the index.html file with two buttons, one for valid requests and
the other for invalid requests:

<section id="actions">
<button id="valid-call" disabled>Valid Request</button>
<button id="invalid-call" disabled>Invalid Request</buttons>
<div id="output"></div>

</sections>

In the index. js file, the enableRequestLinks method wires up the event handlers for the
buttons. Both handlers will fire a fetchApiRequest method with a link as a parameter:

function enableRequestLinks() {
var validButton = document.querySelector ('#valid-call');
validButton.addEventListener ('click', function() {
fetchApiRequest ('https://raw.githubusercontent.com/
szaranger/szaranger.github.io/master/service-
workers/05/09/brands.json') ;
P

validButton.disabled = false;
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var invalidButton = document.querySelector ('#invalid-call');

invalidButton.addEventListener ('click', function() {
fetchApiRequest ('https://raw.githubusercontent.com/
szaranger/szaranger.github.io/master/service-
workers/05/09/blah.json') ;

3N
invalidButton.disabled = false;

}

We have a mock API response prepared for this recipe at the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/service-
workers/05/09/brands.json

It's a simple JSON object with few brand names:

{

"brands": [
{
"name": "Apple"
}I
{
"name": "Google"
}I
{
"name": "Facebook"

}

The fetchApiRequest method calls fetch to get a promise that will return the result in turn.
We will use the response to build the list we need:

function fetchApiRequest (url)
fetch(url) .then (function(res) {
return res.json() ;
}) .then (function (res) {

var brands = res.brands.map (function (brand) ({
return '<li>' + brand.name + '</1li>';

}) .join(' ) ;

brands = '<ol>' + brands+ '</ol>';

document .querySelector ('#output ') .innerHTML =
'<hls>Brands</hl>' + brands;
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The service worker is where we implement the fallback response if the API is not available.
But first, we need tell the service worker to take control of the page immediately:

self.addEventListener ('install', function(evt) ({
evt.waitUntil (self.skipWaiting()) ;

3N

self.addEventListener ('activate', function(evt) ({
evt.waitUntil (self.clients.claim()) ;

)

In the fetch handler, we are checking for the response to see whether it is successful by
checking res . ok. Otherwise, we will construct a response on the fly as the fallback:

self.addEventListener ('fetch', function(evt) ({
evt.respondWith (
fetch(evt.request) .then (function (res)
if (!res.ok) {
throw Error ('response status ' + res.status);

}

return res;

}) .catch(function(err) {
console.warn ('RESPONSE: Error in constructing a fallback
response - ', err);

var fallbackRes = ({
brands: [

{

name: 'Fallback Brand 1'°'
name: 'Fallback Brand 1°'
name: 'Fallback Brand 1°'

return new Response (JSON.stringify (fallbackRes),
headers: {'Content-Type': 'application/json'}
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Deferring offline requests

Applications such as Gmail can enqueue requests in a buffer while the network is not
available. When the connection is restored, it will perform the requests in order to complete
the operation.

In this recipe, we are building an app, which can defer to-do items while offline.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes: Setting up GitHub pages for SSL,
Setting up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:

1. Download all the files from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/05/10

2. Open up a browser and go to the index.html file.

y
® O ® [ apianaytics % ' [3 ServiceWorker x 4=

m i

&~ C A | G https:/flocalhost/service-workers/05/10f <2 O

Registration status:

Reset

TODOS

Buy milk Minor
Refill car Medium
Learn service worker Major
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3. Add and delete to-do items, then go offline as instructed. Once you reconnect, the
to-do items will automatically synchronize.

1. Add/delete some todos.
2. Go offline (disconnect Internet).
3. Continue to add some todos.
(They are now in the queue , so the delete button is not visible now)
4. Reconnect internet. The todos wil automaticaly synchronize.
Empty Bins Major “
Buy milk Minor
Refill car Medium
Learn service worker Major
Empty Bins Major Delete

We are adding a section to the index.html file with inputs and a button:

<gsection id="todo-area"s>
<ol>
<li>Add/delete some todos.</li>
<1li>Go offline (disconnect Internet) .</lis>

<li>Continue to add some todos. <br/>(They are now in the
queue, so the delete button is not visible now)</lis>

<li>Reconnect internet. The todos will automatically
synchronize.</1li>

</ol>

<form id="add-form">
<input type="text" id="new-todo" placeholder="Add a task
here"/>
<input type="text" id="priority" placeholder="Priority"/>
<input type="submit" value="Add" />

</form>

<table id="todos">

</table>

</section>

Inthe service-worker. js file, we bring in two third-party libraries,
ServiceWorkerWare.js and localforage. js:

importScripts('./vendor/ServiceWorkerWare.js') ;
importScripts('./vendor/localforage.js') ;

229




Reaching Beyond the Offline Cache

Determine the root for the routes:

var root = (function() {
var tokens = (self.location + '').split('/');
tokens [tokens.length - 1] = '';
return tokens.join('/');

P O;

We are using Mozilla's ServiceWorkerWare library to build quick routes for the
virtual server:

var worker = new ServiceWorkerWare () ;

In order to mock responses, we enqueue the original request:

function tryOrFallback (fakeResponse) {
return function(req, res) {
if (!nmavigator.onLine) {
console.log('No network availability, enqueuing') ;
return engueue (req) .then (function() {
return fakeResponse.clone () ;
1)
}

See also

» The Logging APl analytics recipe of Chapter 6, Working with Advanced Libraries
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Working with
Advanced Libraries

In this chapter, we will cover the following topics:

»  Working with global APIs

» Implementing a circuit breaker

» Implementing a dead letter queue
» Logging APl analytics

» Working with Google Analytics

Introduction

In this chapter, you will be introduced to some of the advanced libraries available to interface
with the service worker. These topics will be pragmatic and you will be working with advanced
libraries in real-world software development. We will also learn about advanced topics, such
as circuit breakers and dead letter queues, which you might not come across in everyday
programming, but are something new to learn.

Let's start off this chapter by looking at which global APIs are available for the service worker
to work with.
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Working with global APIs

Service workers can access some very useful global APl methods. Let's look at a few of
these methods; you might them find handy, and they can be used in your own projects.
Some of these global APl methods include Cache, caches, getAll, Request, Response,
and fetch.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes of Chapter 1, Learning Service Worker
Basics: Setting up GitHub pages for SSL, Setting up SSL for Windows, and Setting up
SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:

1. Copythe index.html, index.js, service-worker.js,and style.css files
from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/06/01/

2. Open up a browser and go to index.html:

S o E] Read-through © D ServiceWorker X L

%~ C f & nttps://localhost/service-w... 57 () =

Registration status: successful

Reset
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3. Open up the Developer Toolbar (Cmd + Alt + | or F12). Now refresh the page and look
at the message in the console. You will see the global API functions logged into

the console:
[ ﬂ Elements Console 5Sources MNetwork » ER 4
® T top v @ Preserve log @ Show all messages

“|Regex | |Hide netwaork messages
U8 | Errors Warnings Info  Logs Debug Handled

f)lvavigated to https://localhost/service—workers,/@86,/81/
Cache function Cache() { [native code] } service—worker.js:3

CachNes w rachestorage {}

fetch function fetch() { [native code] }
getAll undefined

Request function Reguest{) { [native code] }
Response function Response() { [native code] }

We are simply printing some of the APIs available to the service worker to the console. Our
service-worker. js file looks like the following:

'use strict';

console.log(
'Cache', this.Cache, '\n',
'caches', this.caches, '\n',
'fetch', this.fetch, '\n',
'getAll', this.getAll, '\n',
'Request', this.Request, '\n',
'Response', this.Response

)

Let's discuss some of these APl methods in more detail.

Cache
The cache interface is available for both service workers and windowed scopes. Its main
purpose is to provide a storage mechanism for cached Request and Response object pairs.
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caches

The service worker stores assets offline with the CacheStorage object, which is enabled by
the window. caches read-only property.

fetch
The global fetch performs an asynchronous fetch across the network.

getAll

This is part of Chromium's command API. It gets passed into Promise.then () as an
argument.

Implementing a circuit breaker

Imagine you run an application that polls an API every 5 seconds, but for some reason the
service goes down, and you keep polling and getting timeouts. You would need to handle the
error quickly and gracefully. The circuit breaker pattern detects failures and prevents your
application from performing actions that are doomed to fail.

In this recipe, we will look at how to implement a circuit breaker library with the service
worker.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes of Chapter 1, Learning Service Worker
Basics: Setting up GitHub pages for SSL, Setting up SSL for Windows, and Setting up SSL
for Mac.

How to do it...

Follow these instructions to set up your file structure:

1. Download all the files from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/06/02/

2. Open up a browser and go to the index.html file:
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Chapter 6

® ® D Cache First, then Network > Y

i
e

€« C A & httpsy/localhost/service.. 77 () =

Registration status: successful

Reset

See console for logs

3. Now open up the DevTools (Cmd + Alt + | or F12) and make sure the Preserve log
checkbox is clicked. Now refresh the page and you will see the log messages from the
circuit breaker:

[w ﬂ Elements Console Sources » : X
& T Sservice-worker.js ¥ @ Preserve log @ Show all messa

“IRegex || Hide netwark messages

8 Errors Warnings Info Logs Debug Handled

FETCH: successful service-worker.js:23

FETCH: successful service—worker.js:23

MNavigated to https://localhost/service—
workers,/86,/82/index. html

FETCH: successful service—worker.js:23
FETCH: successful service-worker.js:23
FETCH: successful service-worker.js:23
FETCH: successful service-worker.js:23

Before looking at the implementation, let's try to understand how a circuit breaker goes about
its business.

A circuit breaker monitors for failures. Whenever the failures hit the threshold, the circuit
breaker trips and any calls to the circuit breaker will return with an error. After a suitable
interval, the circuit breaker resets the breaker if the error no longer occurs.
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As you can see, we need two thresholds for error handling and resetting at a certain time after
the circuit breaker trips:

call / raise circuit open

Success

fail [threshold reached] |

=

Closed Open

reset timeout

fail [under threshold]

fail

success Half Open

Image source: http://martinfowler.com

The majority of our work is going to be in the circuit-breaker.js file. If you want to learn
more about the circuit breaker, follow this link:

http://martinfowler.com/bliki/CircuitBreaker.html

First, we need to configure the circuit breaker. Let's make 10 blocks with a 3-second timeout
and a threshold of five. We also define the error threshold as fifty percent:

var TEN_SECONDS = 10000,
TEN BLOCKS = 10,
THREE SECONDS = 3000,
FIFTY PERCENT = 50,

FIVE = 5;

var CB = function(opts)
opts = opts || {};
this.errorThreshold = opts.errorThreshold || FIFTY PERCENT;
this.numBlocks = opts.numBlocks || TEN BLOCKS;
this.timeoutDuration = opts.timeoutDuration || THREE SECONDS;
this.volumeThreshold = opts.volumeThreshold || FIVE;
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this.windowDuration = opts.windowDuration || TEN_SECONDS;

this.hanldeCircuitOpen = opts.hanldeCircuitOpen ||

function() {};

this.handleCircuitClose = opts.handleCircuitClose ||
function() {};

this.Sbuckets = [this.S$ScreateBlock()];

this.$state = CB.CLOSED;

this.$startTicker () ;

¥
We then define a method for run as follows:

CB.prototype.run = function(command, fallback) {
if (this.isOpen()) {
this.$SexecuteFallback (fallback || function() {});
} else {
this.SexecCmd (command) ;

}
}i

Chapter 6

This method executes the fallback function passed in as an argument if the circuit is open.
Otherwise, it will execute the command. In the service-worker. js file, we pass in the

fetch request as the fallback function for the run method:

CircuitBreaker.prototype.fetch = function(request) {
var unavailableRes = Response.error() ;

return new Promise (function(resolve, reject) {
this.run (function(success, fail) {
fetch(request) .then (function (res)
if (res.status < 400) {
success () ;
console.log('FETCH: successful');
} else {
fail();
console.log('FETCH: failed');
}
resolve (res) ;
}) .catch (function (err)
fail();
reject (unavailableRes) ;
console.log ('FETCH: unavailable') ;

3N
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}, function() {
resolve (unavailableRes) ;

1) i
}.bind(this)) ;

}i

The forceClose, forceOpen, and unforce methods change the state accordingly:

CB.prototype.forceClose = function() {
this.S$forced = this.$state;
this.S$state = CB.CLOSED;

}i

CB.prototype.forceOpen = function()
this.S$forced = this.$state;
this.S$state = CB.OPEN;

}i

CB.prototype.unforce = function() {
this.S$state = this.$forced;
this.$forced = null;

}i
The is0Open function returns a value indicating whether the circuit is open or closed:

CB.prototype.isOpen = function() {
return this.$state === CB.OPEN;

Vi
Query the cache first; if the request doesn't match, send the request to the network:

self.onfetch = function(evt) ({
evt.respondWith (openCache () . then (function (cache) {

var request = evt.request;

return cache.match(request) .then (function (res) ({

return res || fetch(request);
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We denote our private functions with a $ prefix. The $startTicker function starts the
timer for us:

CB.prototype.S$startTicker = function() {
var me = this,
bucketIndex = 0

bucketDuration = this.windowDuration / this.numBlocks;

var tick = function() ({

if (me.$buckets.length > me.numBlocks) {
me . $buckets.shift () ;
}

bucketIndex++;

if (bucketIndex > me.numBlocks) {
bucketIndex = 0;

if (me.isOpen())
me.$state = CB.HALF OPEN;

}
}

me . $buckets.push (me. $createBlock()) ;

Vi

setInterval (tick, bucketDuration) ;

Vi

The ScreateBlock function gives us a fresh block to work with, and the $1astBlock
function gives us the last block, as expected:

CB.prototype.S$createBlock = function() {
return {

successes: 0,
failures: O,
shortCircuits: O,
timeouts: 0

Vi

Vi

CB.prototype.S$lastBlock = function() {
var numBlocks = this.S$buckets.length,
lastBlock = this.S$buckets[numBlocks - 1];

return lastBlock;

Vi
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The $execCmd method updates the state by incrementing successes and failures:

CB.prototype.S$execCmd = function (command)
var me = this,
increment,
timeout;

increment = function (prop) ({
return function() {
var bucket;

if (!timeout)
return;

bucket = me.$lastBlock() ;
bucket [propl ++;

if (me.$forced === null) {
me. SupdateState () ;

clearTimeout (timeout) ;
timeout = null;

Vi
Vi

timeout = setTimeout (increment ('timeouts'),
this.timeoutDuration) ;

command (increment ('successes'), increment ('failures'));

Vi
The $executeFallback function runs the fallback method we discussed before:
CB.prototype.S$executeFallback = function(fallback) {
var bucket;

fallback() ;

bucket = this.$lastBlock() ;
bucket.shortCircuits++;

Vi
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The $calcMetrics function returns the total number of errors, as well as the count
of successes:

CB.prototype.S$calcMetrics = function() {
var totalCount = 0,
totalErrors = O,
errorPerc = 0,
bucket,
errors,

i;

for (i = 0, len = this.$buckets.length; i < len; i++)
bucket this.$buckets[i];
errors = (bucket.failures + bucket.timeouts) ;

totalErrors += errors;
totalCount += (errors + bucket.successes);

errorPerc = (totalErrors / (totalCount > 0 ? totalCount : 1))
* 100;

return {
totalErrors: totalErrors,
errorPerc: errorPerc,
totalCount: totalCount
Vi
Vi

The SupdateState method updates the state after a series of calculations:

CB.prototype.SupdateState = function() {
var metrics = this.$calcMetrics() ;

if (this.$state == CB.HALF OPEN) {
var lastCmdFailed = !this.$lastBlock() .successes &&
metrics.totalErrors > 0;

if (lastCmdFailed) ({
this.S$state = CB.OPEN;

} else {
this.S$state = CB.CLOSED;
this.handleCircuitClose (metrics) ;

}

} else {
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var overErrorThreshold = metrics.errorPerc >
this.errorThreshold,
overVolumeThreshold = metrics.totalCount >
this.volumeThreshold,
overThreshold = overVolumeThreshold && overErrorThreshold;

if (overThreshold) ({
this.S$state = CB.OPEN;
this.hanldeCircuitOpen (metrics) ;

}
}i

Inside our service-worker. js file, we are using our circuit-breaker library by passing the
fetch request via a circuitBreaker object:

self.addEventListener ('fetch', function (evt) {

var url = evt.request.url;
if (lcircuitBreakers[url])
circuitBreakers[url] = new CircuitBreaker (opt) ;

evt.respondWith (circuitBreakers[url] .fetch(evt.request)) ;

3N

Implementing a dead letter queue

Dead letter queues are system-generated queues for one or many of the following reasons: for
storing messages that could not be delivered, queue length limit exceeded, message length
limit exceeded, or a message being rejected by another queue exchange.

In this recipe, we are implementing a dead letter queue in the service worker.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes: Setting up GitHub pages for SSL, Setting
up SSL for Windows, and Setting up SSL for Mac.
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How to do it...

Follow these instructions to set up your file structure:

1. Download all the files from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/06/03/

2. Open up a browser and go to index.html:

Y

® ® DDead Letter ¢ X DScru'ceWcr x s

3
€« C A & hups://localhost/servi.. 77 () =

Registration status: successful

Reset

3. Now open up the DevTools (Cmd + Alt + | or F12) and make sure the Preserve log
checkbox is clicked.

4. Select the offline option on the Network tab:

T

Sources Metwork Timeline Profiles Q2

= "I Preserve log @ Disable cache | Offline (Okb/s$ 0k ¥

_|Hide data URLs
i Font Doc WS Manifest Other

5. Now refresh the page and you will see the failed request messages, which are
queued in the dead letter queue we implemented:

4 [ 7 requests | 0B / OB transferred
Console x

® ¥ top v @ Preserve log @ Show all messages

“|Regex [ |Hide network messages

Errors Warnings Info Logs Debug Handled

QUEUED: failed request service-worker.js:51
QUEVED: failed request service-worker.js:51
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The install event handler of the service worker caches the files we are passing into the
addAall method in the service-worker. js file:

self.addEventListener ('install', function (evt) {
evt.waitUntil (
caches.open (cacheName)
.then (function (cache) {
return cache.addAll ([
'style.css!',
'index.html',
'index.js',
'style.css!
1)
3
.then (function() {
return self.skipWaiting() ;
)
)i
1)

When we request files over the wire, the fetch event handler queries the cache to find out
whether the requests are matched, and if so, serves them from the cache:

self.addEventListener ('fetch', function (evt) {
evt.respondWith (
caches.match (evt.request)
.then (function(res) {
if (res.status >= 500)
console.log ('RESPONSE: error') ;
return Response.error () ;
} else {
console.log('RESPONSE: success');
replayQueuedRequests () ;
return res;
}
}) .catch (function() {
queueFailedRequest (evt.request) ;
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Also, if the response is successful, then we call replayQueuedRequests () to run any
outstanding requests in the queue:

function replayQueuedRequests () {
Object.keys (queue) . forEach (function (evt)
fetch(queue[evt]) .then (function () {
if (res.status >= 500) {
console.log('RESPONSE: error') ;
return Response.error () ;
}
console.log('DELETE: queue') ;
delete queue [error] ;
}) .catch (function() {
if (Date.now() - evt > expiration) ({
delete queue [error] ;
console.log('DELETE: queue') ;

If the fetch fails, we queue the request:

function gqueueFailedRequest (request) {
queue [Date.now ()] = request.url;
console.log ('QUEUED: failed request');

}

Logging API analytics

If you were asked to implement API logging for an existing application, what will your approach
be? The most common approaches are to either change the client-side code or the server-side
code, or both.

By using a service worker, we can intercept client requests and gather information, and then
send them to a log API.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes: Setting up GitHub pages for SSL, Setting
up SSL for Windows, and Setting up SSL for Mac.
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How to do it...

Follow these instructions to set up your file structure:

1. Download all the files from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/06/04/

2. Runnpm install onthe command line:

npm install

3. Runnpm start onthe command line:

npm start

4. Open up a browser and go to the index.html file:

ece [M API Analytics ®

n jﬁ

<« Cf https://localhost/service-workers/... 7.7 ()

Registration status:

Reset

TODOS

Try to add and delete some todos.

Buy milk Minor

Refill car Medium

Learn service worker Major
Go 10 report
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5. Add atask and a priority:

TODOS

Try to add and delete some todos.

Take the bin out Major| Add
Buy milk Minor
Bofill mar | WP iTas

6. Now go to the reports page by clicking on the reports link:

® O ® /[ apianalytics % [ APl analytics - Rep: X FP-":R‘,;
C #® https://localhost:3011/report/ v O =

API Report

url GET POST DELETE
https://localhost/service-workers/06/04/ 2 0 0
https://localhost/service- 7 0 0
workers/06/04/style.css
https://loc alhﬁs_n’scn'i_cc- ] 0 0
workers/06/04/index.js
https://localhost:3011/api/todos 1 1 0

In the index.html file, we are adding a section with a form:

<gsection id="todo-area">
<p>Try to add and delete some todos.</p>
<form id="add-form">

<input type="text" id="new-todo" placeholder="Add a task
here"/>
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<input type="text" id="priority" placeholder="Priority"/>
<input type="submit" value="Add" />

</form>

<table id="todos">

</table>

<p>Go to <a href="https://localhost:3011/report/"

target="_blank">report</a></p>

</section>

In the service-worker. js file, every time a fetch request is fired, we are logging it:

self.onfetch = function(evt) ({
evt.respondWith (
logRequest (evt.request) .then (fetch)
) ;
Vi

function logRequest (reqg) {
var retRequest = function()
return req;

}i

var data = {
method: reqg.method,
url: req.url

}i

return fetch (URL, {

method: 'POST',

body: JSON.stringify (data),

headers: { 'content-type': 'application/json' }
}).then(retRequest, retRequest) ;

}

The index. js file contains the logic for adding and deleting to-dos. We first show the list of
to-dos at the point of registration:

navigator.serviceWorker.oncontrollerchange = function() {
this.controller.onstatechange = function() ({
if (this.state === 'activated') {

loadTodos () ;
}i
}i
By clicking on the add button, a new to-do is created and sent to the server:
document .querySelector ('#add-form') .onsubmit = function (event) {
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If a to-do was provided, skip it. If no priority is given, the default is Minor:

if (!newTodo)
return;

}

priority = document.querySelector ('#fpriority') .value.trim()
|| 'Minor';

We then send the API request, a POST request of to-do collection:

fetch (URL,

method: 'POST',

body: JSON.stringify (todo),

headers: headers,

}) .then (function (response) {

return response.json() ;

}) .then (function (addedTodo) {
document .querySelector ('#todos') .
appendChild (getRowFor (addedTodo) ) ;

3N
Vi

In order to retrieve the collection of to-dos, we fire a fetch request with the GET method:

function loadTodos () ({
fetch (URL) .then (function (res)
return res.json() ;
}) . then (showTodos) ;

}
Then we populate the to-dos table:

function showTodos (items) {
var table = document.querySelector ('#todos') ;
table.innerHTML = '';
for (var i = 0, len = items.length, todo; i < len; i++) {
todo = items[i];
table.appendChild (getRowFor (todo)) ;

if (window.parent !== window) ({

window.parent .document .body.dispatchEvent (new
CustomEvent ('iframeresize')) ;
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A function is useful for creating rows for the table:

function getRowFor (todo) {
var tr = document.createElement ('TR'),
id = todo.id;

tr.id = id;

tr.appendChild (getCell (todo.todo)) ;
tr.appendChild (getCell (todo.priority)) ;
tr.appendChild(todo.isSticky ? getCell('')
getDeleteButton (id)) ;

return tr;

}
Build a helper function for the table data:

function getCell (todo) ({
var td = document.createElement ('TD') ;

td.textContent = todo;
return td;

}
Build a delete button:

function getDeleteButton (id) ({
var td = document.createElement ('TD'),
btn = document.createElement ('BUTTON') ;

btn.textContent = 'Delete’;
btn.onclick = function() {
deleteTodo (id) .then (function() {
var tr = document.getElementById(id) ;
tr.parentNode.removeChild (tr) ;
1
Vi

td.appendChild (btn) ;
return td;

}
Make a DELETE request for deleting to-dos:

function deleteTodo (id)
return fetch(URL + '/' + id, { method: 'DELETE' });
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The server. js file consists of two APIs, of which one is for to-do management and the other
is for logs.

We are providing a set of default to-dos to start with. These to-dos will appear on the top of
our list as examples.

var todos = [

]

{
todo: 'Buy milk',
priority: 'Minor'
b
{

todo: 'Refill car',
priority: 'Medium'
b
{

todo: 'Learn service worker',
priority: 'Major'

}

.map (function (todo, index) {

todo.id = index + 1;
todo.isSticky = true;

return todo;

3N

The sticky flag will make sure that these to-dos are not removable.

The REST API endpoints will manage the requests for adding and deleting to-dos and the logs:

app.get (' /report', function(req, res) {

var stats = getLogSummary () ;
var buffer = report ({ stats: stats });
res.send (buffer) ;

3N

app.post (' /report/logs', function(req, res) {

var logEntry = logRequest (req.body) ;
res.status (201) .json (logEntry) ;

3N

app.get ('/api/todos', function(req, res) {

res.json(todos.filter (function (item) {
return item !== null;

)

3N
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app.get ('/api/todos', function(req, res) {
res.json(todos.filter (function (item) {
return item !== null;
)
1)

app.delete('/api/todos/:1d', function(req, res) {
var id = parselnt (req.params.id, 10) - 1;
if (!todos[id].isSticky) {
todos[id] = null;
}

res.sendStatus (204) ;

3N

app.post ('/api/todos', function(req, res) {
var todo = req.body;
todo.id = todos.length + 1;
todos.push (todo) ;
res.status (201) .json(todo) ;

3N

We create an aggregation function for the log report for GET, DELETE, and POST requests:

function getLogSummary () {
var aggr = requestsLog.reduce (function (subSummary, entry) {
if (!(entry.url in subSummary)) {
subSummary [entry.url] = {

url: entry.url,

GET: O,

POST: O,

DELETE: O,

}i

}
subSummary [entry.url] [entry.method] ++;
return subSummary;

bo b

return Object.keys (aggr) .map (function (url) {
return aggr [url];

3N
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In the report . html file, we have a template for rendering log data. We use SWIG on the
server side to render this template:

<table id="todos">
<tr>
<thsurl</th>
<th>GET</th>
<th>P0OST</th>
<th>DELETE</th>
</tr>
{%$ for entry in stats %}
<tr>
<td>{{ entry.url }}</td>
<td class="counter">{{ entry.GET }}</td>
<td class="counter">{{ entry.POST }}</td>
<td class="counter">{{ entry.DELETE }}</td>
</tr>
{% endfor %}
</table>

Working with Google Analytics

Google Analytics is a widely used tool today, and the majority of websites use it to collect
various data from visitors. In this recipe, we are going to look at how we can benefit from the
service worker when implementing Google Analytics.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes: Setting up GitHub pages for SSL, Setting
up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:

1. Download all the files from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/06/05/
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2. Open up a browser and go to the index.html file:

{5

o o [Y offline Google Analytic x|

=

D ServiceWorker x

C A [ htips://localhost/service-workers/04/03/ 5.7 ()

Registration status: successful

Reset

Reload the page for images to be loaded from the service worker cache

3. Now open up the DevTools (Cmd + Alt + | or F12), and go to the Network tab.
You will see the /collect requests have a Status of 200, which means they've
been successful:

4.

[ (1] | Elements Console Sources Network Timeline » @1/ : X
® © W Y | View: ¥= ™= | [_IPreserve log @ Disable cache | No throttli
| Hide data URLs

XHR JS €SS Img Media Font Doc WS Manifest Other

Name Method Status TY... In.. | Size Tik. [T
| | 03/ GET 200 do... O. 1.4KB 1.
| style.css GET 200 st [{i. 7038 7...
| - | serice~worker.jpg GET 200 Jpi.. | L, 40.1KB 1..
| index.js GET 200 sc... | [i.. 1.2KB | 7...
| analytics.js GET 00 SC... | fi.... 10.9KB 4...

2 service-worker.js GET 200 ja.. 5. 08 2..
| ‘@ analytics.js GET, 200 ja.. | O 0B 1.
| @ collect?v=18& _v=j41&a=2... GE 200 gif O 2838 3.
| | collect?v=1& v=j41&a=141... GET 200 gif O 1788 1..
9 requests | 54.9 KB transferred | Finish: 1.78 s | DOMContentLoaded: 368 ms | Loa

Refresh the page. You will see the following screen:




Chapter 6

L_NON [ Warking witn Google Anal, \§ \ i: ;

&« C 7N https://localhost/servi.. 77 () =

Registration status: successful

Reset

5. Go to the Console tab of the DevTools:

< EVENT: Handling fetch ewent service—worker.js:28
for https://localhost/service-workers/@6/85/

# service—workers,/86/85/service-worker. js: 28
EVENT: Handling fetch event for
https://localhost/service—workers/@6/05

~ RESPOMSE: Found in cache: service-worker.js:36
Response

- service—workers,/86/85/service—-worker.js: 36
RESPONSE: Found in cache: Response

Mawigated to https://localhost/service—
workers/@6,/85/

s EVENT: Handling fetch ewvent service-worker.js:28
for https://localhost/service-
workers/B5/85/style.css

# service—workers,/86/85/service-worker. js: 28
EVENT: Handling fetch event for
https://localhost/service—workers/A6/85/style, css

~ RESPOMSE: Found in cache: service-worker.js:36
Response

- service—workers,/86/85/service—-worker.js: 36
RESPONSE: Found in cache: Response

s EVENT: Handling fetch ewent service—worker.js:28
for
https://raw.githubusercontent.com/szaranger/szarang
er.github. io/master/service-workers/@6/85/google-
loge.png

# service—Workers,/86/85/service—worker. js: 28
EVENT: Handling fetch ewvent for
https://raw.qithubusercontent.com/szaranger/szaran
er.github.io/master/service-workers/86/85/goonle—
logo.png
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In the service-worker. js file, at the point of activation, caches.delete (cacheName)
will find and delete redundant out of date caches by checking the cache name:

var version = 1,
currentCaches = {
'google-analytics': 'google-analytics-v' + version
self.addEventListener ('activate', function (event) {

var cacheNamesExpected = Object.keys (currentCaches)
.map (function (key)
return currentCaches [key] ;

3N

event.waitUntil (
caches.keys () .then (function (cacheNames) {
return Promise.all(
cacheNames.map (function (cacheName) {
if (cacheNamesExpected.indexOf (cacheName) === -1)
console.log ('DELETE: Out of date cache:', cacheName) ;
return caches.delete (cacheName) ;

The service worker will cache the initial requests; the subsequent requests to the same
resource will be handled by the fetch () event handler of the service worker. The fetch
event handler queries the cache for the requests in the currentCaches cache and sends
back the response to the browser:

event .respondWith (
caches.open (currentCaches ['google-
analytics']) .then(function (cache) {
return cache.match (event.request) .then (function (res)
if (res) {
console.log(
'%c v RESPONSE: %c Found in cache: %s',
'color: #5EBDOO', 'color: #000000', res
)

return res;
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If the response was not found, it will send a fetch request to the network:

return fetch(event.request.clone()) .then (function (res) {
console.log('%c v RESPONSE: %c For %s from network: %0',
'color: #5EBD00', 'color: #000000',

event.request.url, res);

if (res.status < 400) {
cache.put (event.request, res.clone()) ;

}

If the response for the preceding request was successful, the response will be cloned and
added to the cache, with the request being the key and the response being the value:

promises = promises.map (function (promise)
return Promise.resolve (promise) ;

I3F;

Next, we make sure that we resolve the current promise as soon as another on the array
gets resolved:

if (res.status < 400) {
cache.put (event.request, res.clone()) ;

}

» The Implementing read-through caching recipe in Chapter 4, Accessing Offline
Content with Advanced Techniques
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In this chapter, we will cover the following topics:

» Fetching remote resources

» Fetching with FetchEvent

» Fetching a JSON file during service worker installation
» Proxying

» Prefetching

Introduction

In this chapter, we will look at how to request files and resources from different sources, which
in more technical terms perform fetch actions against different resources. We will look at
fetching a JSON file during the service worker installation, using the service worker as a proxy
middleware, and prefetching a list of specific resource URLs during the installation process, so
that you have the resources handy before loading the page.

Let's start off this chapter by looking at a simple example of fetching a resource from two
different resources.

Fetching remote resources

Fetching remote resources can be done in different ways. In this recipe, we are going to look
at two standard ways of fetching a remote resource using a service worker, with and without
cross-origin HTTP requests (CORS).
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You can learn more about CORS at the following link:

https://developer.mozilla.org/en-US/docs/Web/HTTP/Access control CORS

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the Setting up GitHub pages for SSL recipe of Chapter 1,
Learning Service Worker Basics.

How to do it...

Follow these instructions to set up your file structure:
1. Copythe index.html, index.js, service-worker.js, and style.css file from
the following location:
https://github.com/szaranger/szaranger.github.io/blob/master/

service-workers/07/01/

2. Open up a browser and go to index.html. You will see two images fetched from two
different protocols, https and https-acao:

@ @ ),,-": [ Fetching x ¥ [ servicework: x W ¥ @
& C f O https//localhostservi.. 57 () =
% Bookmarks |nd ﬂ n . » D Other Bookmarks

Registration status: successful

Reset

Images

PUBLISHING

ﬂ PACKTLIB
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At the beginning of the index. js file, we are testing two different protocols for loading
resources:

» https: HTTP with Secure Socket Layer (SSL) protocol
» https-acao: SSL protocol with the Access-Control-Origin=* header

We will use two different URLs, which will be loaded multiple times:

var protocols = {
'https-acao': 'https://1942.photobucket.com/albums/ad261/
szaranger/Packt/packt-logo.png',
'https': 'https://dzl3w8afd47il.cloudfront.net/sites/all/
themes/packt_ v4/images/packtlib-logo-dark.png'

Vi
We will also use two different methods for fetching resources, with or without CORS:

navigator.serviceWorker.getRegistration () .then (function
(registration) ({
var fetchModes = ['cors', 'nmo-cors'];

Next, we will check to see whether the service worker is registered:

if (!registration || !navigator.serviceWorker.controller) {
navigator.serviceWorker.register (
'./service-worker.js') .then(function() {
console.log('Service worker registered, reloading the
page');
window.location.reload () ;

3N

If that is not the case, we register it and reload the page to ensure that the client is under the
service worker's control:

for (var protocol in protocols)
if (protocols.hasOwnProperty (protocol)) {
buildImage (protocol, protocols [protocoll]) ;

for (var i = 0; i < fetchModes.length; i++) {
var fetchMode = fetchModes[i],
init = {

method: 'GET',
mode: fetchMode,
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cache: 'default'

}i

}
}
}

The two for loops go through the provided protocols array and make requests for each
protocol. They also build a DOM image element with each URL and go through each mode of
the fetchModes array.

The init object contains any custom settings that you may want to apply to the request. Let's
look at the properties of the init object:

» method: The request method, for example, GET, and POST

» mode: The mode you want to use for the request, for example, cors, no-cors, or
same-origin

» cache: The cache mode you want to use for the request, for example default, no-
store, reload, no-cache, force-cache, or only-if-cached

The buildImage function takes two arguments, protocol and url. It creates an image
element on the fly and attaches the URL as the source of that image. Then it goes on to add
that image to the DOM tree, where the ID is one of https-acao-image, https-image,
or http-image. JavaScript has no control over the URL handling at this point; the browser
handles the URLs:

function buildImage (protocol, url) {
var element = protocol + '-image',
image = document.createElement ('img') ;

image.src = url;
document .getElementById (element) .appendChild (image) ;

}

Images will be rendered for HTTPS requests only, as service workers only support connections
over SSL.

The requests over SSL with the Access-Control-Origin=* header (Access Control Allow
Origin) will return results successfully.

By default, fetching a resource from a third-party URL will fail if CORS is not supported by it.
You can add a non-CORS option to the Request to overcome this. However, this will cause
an opaque response, which means that you won't be able to tell whether the response was
successful or not.
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The fireRequest function takes three arguments, fetchMode, protocol, and init. This
function returns another function, which we can call as a composition. We start with fetching
the given resource directly from the remote resource:

fetch(url, init).then(function (response) {
printSuccess (response, url, section);
}) .catch(function (error) {
printError (error, url, section);

)

If the fetch was successful, we print it into the console as well as log it on the web page. The
same applies if the request fails, only this time we print the error.

The helper function log finds the DOM element by the ID and adds a paragraph element, as
well as a class attribute to depict the type of the message:

function log(id, message, type) {
var type = type || 'success',
sectionElement = document.getElementById(id),
logElement = document.createElement ('p') ;

if (type) {
logElement.classList.add (type) ;

}

logElement.textContent = message;

sectionElement.appendChild (logElement) ;

}
In the index.html file, we have style declarations in the head section:

<style>
.error {
color: #FF0000;
}
.success {
color: #00FFO0O0;

}

</style>

In our 1og () function, we set the undefined type to success so that it will display the color
green when we add it to classList. The error type will display red, as declared in the
preceding styles.
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Fetching with FetchEvent

The FetchEvent class is a fetch action dispatched on the service worker. It contains
details about requests as well as responses. It provides all important FetchEvent.
reponseWith () methods, which we can use to provide a response back to the page that is
controlled by the service worker.

Getting ready

To get started with service workers, you will need to have the service worker experiment feature
turned on in your browser settings. If you have not done this yet, refer to the first recipe of
Chapter 1, Learning Service Worker Basics: Setting up service workers. Service workers only
run across HTTPS. To find out how to set up a development environment to support this feature,
refer to the following recipes of Chapter 1, Learning Service Worker Basics: Setting up GitHub
pages for SSL, Setting up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:

1. Copythe index.html, index.js, service-worker.js, adeobe-log.png, and
style.css files from the following location:
https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/07/02/

2. Open up a browser and go to index.html:

] ] DFetch'ng with % ¥ D ServiceWork: ® [

BN

m

<« C M 8 nttps:/flocalhost/servi.. 57 (O

Registration status: successful

Reset

®

Adobe
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3. Open up the Developer Toolbar (Cmd + Alt + | or F12). Now refresh the page and look
at the messages in the console. You will see the fetch requests are logged in the

console:
i Console X
® ¥ top v @ Preservelog @ Show all messages
| |_ Regex || Hide network messages ||| Ermors Warnings Info Logs Debug Handled
Handling fetch event for hitps://localhost/service-workers/@87,/@82/ service-worker.js:24
Handling fetch event for hitps://localhost/service-workers/87/@82/ fservice—workers/B7/82/service-worker.js:24
No response frem cache. Fetching from network... service-worker.js:33
No response froem cache. Fetching from network... fservice—workers/87/82/service-worker.js:33
Response from network: service-worker.js:36
> Response {type: "basic", wurl: "https://localhost/service-workers/87/02/", status: 288, ok: true, statusText:
oKL

Response from network: p Response fservice—workers/87/82/service—worker.js:36

Navigated te https://localhest/service—workers/@7/82/

Handling fetch event for hitps://localhost/service-workers/87/@82/style.css service-worker.js:24
Handling fetch event for hitps://localhost/service— fservice—workers/B7/82/service-worker.js:24
workers,/87/82/style.css

Handling fetch event for https://localhost/service-workers/@7,/82/adobe—logo.png service-worker.js:24
Handling fetch event for hitps://localhost/service— fservice—workers /@87/82/service—worker.js:24
workers/@7/82/adobe-logo.png

Handling fetch event for hittps://localhost/service-workers/87/82/index. js service-worker.js:24
Handling fetch event for https://localhost/service— fservice—workers /@87/82/service—worker.js:24
workers/@7,/82/index.js

Fetching from cache: service-worker.js:29

Response {type: "basic", url: "hitps://localhost/service-workers/87/82/style.css", status: 200, ok: true,
statusText: "OK".}

Fetching from cache: p pesponse fservice—workers/87/82/service-worker.js:29
Fetching from cache: service-worker.js:29

Response {type: "basic", url: "https://localhost/service-workers/87/82/adobe-logo.png", status: 280, ok: true,
statusText: "OK".}

Fetching from cache: p pasponse fservice—workers/87/82/service-worker.js:29
Fetching from cache: service-worker.js:29

Response {type: "basic", url: "https://localhost/service-workers/87/82/index.js", status: 288, ok: true,
statusText: "OK".}

Fetching from cache: p pesponse fservice-workers/87,/82/service-worker.js:29

We are simply printing out different stages within the fetch event handler of the service worker
to the console. The fetch method of our service-worker. js file looks like the following;:

var cacheName= 'fetch-event-cache';

self.addEventListener ('install', function (event) {
event.waitUntil (
caches.open (cacheName)
.then (function (cache)
return cache.addAll ([
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'adobe-logo.png',

'style.css',
'index.html',
'index.js',
'style.css!
1)
)
.then (function() {
return self.skipWaiting() ;

self.addEventListener ('fetch', function (event) {
console.log('Handling fetch event for', event.request.url);

event .respondWith (
caches.match (event.request) .then (function (res) {
if (res) {
console.log('Fetching from cache:', res);

return res;

}

console.log('No response from cache. Fetching from
network...');

return fetch(event.request) .then (function(res) ({
console.log('Response from network:', res);

return res;
}) .catch (function (error) ({

console.error ('ERROR: Fetching failed:', error);

throw error;

Let's discuss some of these APl methods in more detail.
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Cache.addAll()

This method takes in a URL array, retrieves the response, and then adds that result to a
specified cache. The specified cache in our example is ' fetch-event-cache':

var cacheName= 'fetch-event-cache';

ExtendableEvent.waitUntil()

This method extends the lifetime of an event. In our example, we are waiting until the
resources are cached:

.then (function (cache) {

return cache.addAll ([
'adobe-logo.png',
'style.css',
'index.html',
'index.js',
'style.css'

1)

})

FetchEvent.respondWith()
This method resolves by returning a Response object or a network error to the Fetch object:

event . respondWith (
caches.match (event.request) .then (function (res) {

Fetching a JSON file during service worker

installation

In this recipe, we are going to learn how to cache resource files using a JSON file by specifying
the names of the resource files in it. Usually, this is done by keeping an array in the service
worker JavaScript file, but you might want them in a separate location, for reasons such as
versioning, for example.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes of Chapter 1, Learning Service Worker
Basics: Setting up GitHub pages for SSL, Setting up SSL for Windows, and Setting up SSL for
Mac.
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How to do it...

Follow these instructions to set up your file structure:

1. Download all the files from the following location:

2. https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/07/03/

3. Open up a browser and go to the index.html file:

» e ;"'ll " [Y Fetching JS¢ A { [ serviceWork » 1."‘-.fti_—":' @
€ C ff 3 nhttps://localhost/servi... 57 () =

Registration status: successful

Reset

Assets from JSON
®
V g
A

Adobe

4. Now open up the DevTools (Cmd + Alt + | or F12) and make sure the Preserve
log checkbox is clicked. Now refresh the page and you will see the log messages
retrieving files from the cache:
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! Console X
Q ¥ top v @ Preservelog @ Show all messages
|7 Regex [ Hide network messages (| Errors Warnings Info Logs Debug Handled
Fetching from server: https://localhost/service—workers/@87/@3 service-worker.js:34
Fetching from server: https://localhost/service—workers/@87/@3 fservice—workers/B7/83/service-worker.js:34

Navigated to https://leocalhest/service-workers/@87/83/

Fetching from the cache: https://localhost/service-workers/87/@83/style.css service-worker.js:31
Fetching frem the cache: https://localhost/service— fservice—workers/87/83/service—worker.js:31
workers/@7/@3/style.css

Fetching from the cache: https://lecalhost/service-workers/87/@83/adobe-loge.png service-worker.js:31
Fetching from the cache: https://localhost/service-workers/@7/83/adobe— fservice—workers/@7/83/service-worker.js:31
logo.png

Fetching from the cache: https://localhost/service-workers/@7/83/index.js service-worker.js:31

Fetching from the cache: https://localhost/service-workers/@7/@83/index.js /service-workers/@7/83/service-worker.js:31

Fetching from the cache: https://localhost/service-workers/87/@3/apple-loge.png service-worker.js:31

Fetching from the cache: https://localhost/service-workers/@7/83/apple— fservice—workers/@7/83/service-worker.js:31
logo.png
Fetching from the cache: https://localhost/service-workers/@7/83/gooale-1logo.png service-worker.js:31

Fetching from the cache: https://localhost/service-workers/@7/@83/google- /fservice-workers/@B7/83/service-worker.js:31
logo.png

5. If you look at the Resources tab, you will see the cached resources:

[w ﬂ Elements Console Sources Metwork Timeline Profiles Resources Security  Audits
» 7 Frames 4d >
! iWED sQL # Request Response
')
£ | IndexedDB a https:/flocalhost/service-workers/07 /03 /adobe-logo... | OK
> % Local Storage 1 https:flocalhost/service-workers/07/03/apple-logo.... | OK
» B2 Session Storage 2 hittps:{localhost/{service-workers/07 /03 /google-logo... | OK
[ Ei Caokies 3 https:flocalhost/service-workers/07/03/index.htmil OK
L 4 https:/localhost/service-workers/07/03/index. js OK
EE Application Cache -
= B https:fflocalhost/service-workers/07/03/style.css OK
¥ | | Cache Storage

¥ Service Workers

We only require one action, which is at the time of the initial load for caching the assets and
registering the service worker. So at the time of installation, we load the JSON file, parse
JSON, and add the files to the cache. Our service-worker. js file looks like this:

var cacheName= 'fetch-json';
self.addEventListener ('install', function (event) {
event .waitUntil (

caches.open (cacheName)
.then (function (cache) {
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return fetch('files.json') .then (function (response) {
return response.json() ;
}) .then (function (files) {
console.log('Installing files from JSON file: ', files);
return cache.addall (files) ;
1)
)
.then (function() {
console.log(
'All resources cached'

)i

return self.skipWaiting() ;
3]
) ;
1)

Return a response from the cache if it was found:

self.addEventListener ('fetch', function (event) {
event .respondWith (
caches.match (event.request)
.then (function (response)

if (response)
console.log('Fetching from the cache: ',
event .request.url) ;
return response;

} else {
console.log('Fetching from server: ',
event .request.url) ;

}

return fetch(event.request) ;

The client claims the service worker:

self.addEventListener ('activate', function (event) {
console.log('Activating the service worker!');
event .waitUntil (self.clients.claim()) ;

3N
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We will list the resource file names in the files. json file:

[
"adobe-logo.png",
"apple-logo.png",
"google-logo.png",
"style.css",
"index.html",
"index.js",
"style.css"

]
We will add a section to our index.html file for the images:

<sections>
<h2>Assets from JSON</h2>
<img src="adobe-logo.png" alt="adobe logo">
<img src="apple-logo.png" alt="apple logo">
<img src="google-logo.png" alt="google logo"s>
</section>

A proxy is an intermediary between a web browser and the Internet. In this recipe, we will learn
how to use the service worker as a proxy middleware.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes: Setting up GitHub pages for SSL, Setting
up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:

1. Download all the files from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/07/04/
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2. Open up a browser and go t0 index.html:

PO o ey x ¥ [ sorvicowori x | YESS 4
& = C M { nttps://localhost/servic... 72 () =

Registration status: successful

Reset

Proxy

Click the links below for navigating to fetch handlers:

/hello
/hello/world

3. Now click on the first link to navigate to the /hello link:

®_©® 'f‘r [Y https:jflocal = A { [M serviceWork: x "-,D @
&« C M 2 nttps://localhost/servic... 5.7 () =

Fetch handler for /fhello

4. Now open up DevTools (Cmd + Alt + | or F12) to see the log messages on the Console
tab:
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:  Console x

® W top v @ Preserve log @ Show all messages

| \[_IRegex || Hide network messages

.| Errors  Warnings Info Logs Debug Handled

Mavigated to https://localhost/service—workers/@7/04/
DEBUG: Inside the /hello handler. service-worker.js:3

DEBUG: Inside the fhello handler. service-worker.js:3

Mavigated to https://localhost/service—
workers/87/84/hello

5. Now click on the first link to navigate to the /hello/world link:

®_ 0o D https://locall = A D ServiceWorlk: ® \f. 1 @
€« C f https://localhost/servic... 7.7 () =

Fetch handler for fhello/world

We are adding two links to the index . html file where we are planning to create a proxy:

<section >
<hl>Proxy</hl>
<p>Click the links below for navigating to fetch handlers:</p>
<div class="links">
<a href="/service-workers/07/04/hello">/hello</a><br />

<a href="/service-
workers/07/04/hello/world">/hello/world</a>

</div>
</section>
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We create a proxy for requests to the local URLs, inside the service-worker. js file,
containing a hello string as well as hello/world. The client will recognize this as
a local resource:

var helloFetchHandler = function(event) {
if (event.request.url.indexOf ('/hello') > 0) {
console.log ('DEBUG: Inside the /hello handler.');
event .respondWith (new Response ('Fetch handler for /hello'));
}
bi

var helloWorldFetchHandler = function(event) {
if (event.request.url.endsWith('/hello/world'))
console.log ('DEBUG: Inside the /hello/world handler.');

event .respondWith (new Response ('Fetch handler for
/hello/world')) ;

}
bi

We pass these handlers into the fetch event listener as callbacks:

var fetchHandlers = [helloWorldFetchHandler, helloFetchHandler] ;

fetchHandlers.forEach (function (fetchHandler) ({
self.addEventListener ('fetch', fetchHandler) ;

3N

Prefetching

Prefetching resources during the service worker installation phase can easily enable offline
viewing of a website. In this recipe, we will look into be prefetching resources including pages
and images.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes: Setting up GitHub pages for SSL, Setting
up SSL for Windows, and Setting up SSL for Mac.
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How to do it...

Follow these instructions to set up your file structure:

1. Download all the files from the following location:

2. https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/07/05/

3. Open up a browser and go to the index.html file:

® @ 'f [M Prefetch x ¥ [ ServiceWork x MI"'..;'_\"'- @
<« C' M & https://localhost/servi.. 77 () =

Registration status: successful

Reset

« prefetched.ixt
» prefetched.html

« apple-logo.png

4. Open up the Developer Toolbar (Cmd + Alt + | or F12) and look at the messages in
the console. You will see the resources have been successfully cached:

: Console Network conditions x

® YW twop v @ Preserve log @ Show all message

" |Regex || Hide network messages
. Errors Warnings Info Logs Debug Handled
Mavigated to https://localhost/service—workers/@7/85/

f) CACHIMG: Caching service—worker. js:28
PREFETCH: complete. service-worker.js:36
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5.

6.

7.

8.
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Now go offline by selecting offline on the DevTools Network tab:

Custom

L Metwork  Timeline Pmﬂ4 Add..
Presets

reserve log @ Disable cache AR RIS RS TER VA TE]

GPRS (500ms, 50kb/s, 20kb/s)
ta URLs @ X¥HR  J5 C% Regular 2G (300ms, 250kb/s, 50kbys) =l
Good 2G (150ms, 450kbys, 150kb/s)

Wethod Regular 3G (100ms, 750kb/s, 250kbjs) | >7
GET | Good 3G (40ms, 1.5Mbjs, 750kbjs)
GET Regular 4G (20ms, 4.0Mb/s, 3.0Mb/s)

| DSL (&ms, 2.0Mb/fs, 1.0Mby/s) |

GET WiFi (2ms, 30Mb/s, 15Mbys)

GET Disabled

GET | Mo throttling |
GET 200 textfhtml  Other
GET 200 nnin Oithier

Now click on the prefetched.txt link. The linked text file will open in a new tab:

[ Prefc ¥ [ https ¥ [ hix ¥ [ Serv
cCn https://localhost/servi.. 57 () =

Prefetched TEXT

Click on the prefetched.html link. The linked page will open in a new tab:

[ prefc? [Ghix ¥ [Yhttps¥ [ Serv
C n https://localhost/servi... 57 () =

prefetched HTML

Click on the apple-log.png link. The linked image will open in a new tab:
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~ = C @ & nttps://localhost/servi.. 77 () =

9. If you examine the console, you will find the links have been served from the cache:

FETCH: Handling fetch event for nttps:Hlucalndstfsérvice—uorke'rs.fﬁ?a"ESfprefe‘tched.htrn'l service-worker.js:45

FETCH: Handling fetch event for https://localhost/service- service-worker.js:45
workers/@7/85/prefetched.html
RESPONSE: found in cache: service—worker.js:5@8

'Respanse {type: "basic", url: "https://localhost/service-workers/87/85/prefetched. html?cache—
bust=1466530583526", status: 208, ok: true, statusText: "OK".}

RESPONSE: found in cache: » Response service—worker.js:5@

In the index.html file, we are adding a section with links to the prefetched files:

<section id="prefetched">
<ul>
<li><a href="prefetched.txt"
target="_blank"sprefetched.txt</a></1li>
<li><a href="prefetched.html"
target="_ blank"sprefetched.html</a></1li>
<li><a href="apple-logo.png" target=" blank">apple-
logo.png</a></1li>
</uls>
</section>
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In the service-worker. js file, we start with declaring the cache version at the top in case
you have to force pages controlled by the service worker to use a new cache:

var cacheName= 'cache';
var currentCaches = {
prefetch: 'prefetch-' + cacheName

Vi
We also list the resources to be cached:

var prefetchedURLs = [
'prefetched.txt’',
'prefetched.html’,
'apple-logo.png'
1;

The following line will construct a new URL from the list we have given it, using the service
worker's script location as its base:

var url = new URL (prefetchedURLs, location.href) ;
Next, we add a cache busting timestamp to the query string:

url.search += (url.search ? '&' : '?') + 'cache-bust=' +
Date.now () ;

We have to make sure to specify {mode: 'no-cors'} if there is a possibility that the server
delivering the resource does not support CORS:

var request = new Request (url, {mode: 'no-cors'});
Next, we fetch the resources and cache them:

return fetch(request) .then (function (res)
if (res.status >= 400) {
throw new Error ('FAIL: request for ' + prefetchedURLs +
' failed, status ' + res.statusText);
}
console.log('CACHING: Caching') ;
return cache.put (prefetchedURLs, res);
}) .catch(function(err) {

console.error ('CACHING: Not caching ' + prefetchedURLs + ' due
to ' + err);

3N
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Now let's look at the activate event handler. We make sure to delete all the caches that aren't
in the currentChaches object we declared at the start:

self.addEventListener ('activate', function (evt) {
var expectedCacheNames =
Object.keys (currentCaches) .map (function (key) {
return currentCaches [key] ;

3N

evt.waitUntil (
caches.keys () .then (function (cacheNames) {
return Promise.all(
cacheNames.map (function (cacheName) {
if (expectedCacheNames.indexOf (cacheName) === -
1) |
console.log('DELETE: out of date cache:',
cacheName) ;
return caches.delete (cacheName) ;

The fetch event listener is where the service worker looks for the cached resources:

self.addEventListener ('fetch', function(evt) ({
console.log ('FETCH: Handling fetch event for ',
evt.request.url) ;

evt.respondWith (
caches.match (evt.request) .then (function(res) {
if (res) {
console.log ('RESPONSE: found in cache:', res);

return res;

console.log ('RESPONSE: not found in cache. Fetching from
network. ') ;
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return fetch(evt.request) .then (function(res) ({
console.log ('RESPONSE: from network:', res);

return res;
}) .catch (function (error) ({

console.error ('FAIL: fetching :', error);

throw error;
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Experimenting with
Web Push

In this chapter, we will cover the following topics:

» Implementing a simple push notification
» Showing rich push notifications

» Using the natification tag

» Implementing push clients

» Subscribing to push notifications

» Managing push notification quotas

Introduction

Push notifications have been popular with the features in mobile phone applications for the
last few years. Regardless of whether you have an app opened, running in the foreground, or
not running at all, push notifications will pop a message on your mobile phone. Similar to this,
there is a new API available for the web called Push API, which is an experimental technology
at the time of writing. In order to make Push API work, we need to have an active service
worker running and must have subscribed to push notifications.

Let's start off this chapter by looking at how to implement a simple push notification.
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Implementing a simple push notification

Fetching remote resources can be done in different ways. In this recipe, we are going to look
at two standard ways of fetching a remote resource using a service worker with and without
cross-origin HTTP requests (CORS).

If you want to learn more about CORS, follow this link:

https://developer.mozilla.org/en-US/docs/Web/HTTP/Access control CORS

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the Setting
up service workers recipe of Chapter 1, Learning Service Worker Basics. Service workers
only run across HTTPS. To find out how to set up a development environment to support this
feature, refer to the Setting up GitHub pages for SSL recipe of Chapter 1, Learning Service
Worker Basics.

How to do it...

Follow these instructions to set up your file structure:

1. Copythe index.html, index.js, service-worker.js, manifest.json,
server.js, package.json, and style. css files from the following location:
https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/08/01/

2. Runnpm install from the command line.

3. Gotohttps://console.developers.google.com/project and create an
API project. Obtain a sender ID (project number) and replace gcm_sender_idin
the manifest.json file. Also replace the <GCM API KEY> placeholder in the
server. js file.

webPush.setGCMAPIKey (/*GCM API KEY*/);

4. Runnpm start to kick off a server.
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5. Open a browser and go to index.html. Make sure that you don't open the browser
in the incognito mode. Click on the Send Notification! button to send a notification.

R.e [4 simple Pu % | [3 Servicet x szaranger

€>C M Brp. O FO g =

Registration status:

Reset

Notification
Delay Time 2 s
Active Time o s

6. Open the Developer Toolbar (Cmd + Alt + | or F12). Now refresh the page and look at
the messages in the console. You will see that the fetch requests are logged out into

the console.
i
! | Console | Metwork conditions X
® ¥ top v @ Preserve log @ Sho

| " | Regex || Hide network messages

o Errors Warnings  Info  Logs Debug Handled

F Fetch complete: POST
"hitps://localhost:3812/sendNotification?
endpoint=https://android.googleapis..
MenllUexATzi6bZBGahdsxxind LBt Ew—
y5SHnHzpD1pwb@gRTIHpMgxGVIMluLkEde lay=25tt1=0".

index.js:51
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7. You will be prompted by your browser to allow notifications.

I | & https://localhost/service-workers/08/01/

x |
I localhost wants to: ju

... Show notifications

Block Allow

8. Soon you will receive the notification. (It might also take some time depending on
your configuration.)

SW Push Motification x
MNotification received!

localhost e

At the beginning of the index. s file, we specify the base URL we use for the server.
var baseURL = 'https://localhost:3012/';

Next, in order to get the user subscription to the push service, we use pushManager.
return registration.pushManager.getSubscription ()

If a subscription was found, it will be returned. Otherwise, the user is subscribed.

return registration.pushManager.getSubscription ()
.then (function (subscription) {
if (subscription) {
return subscription;

return registration.pushManager.subscribe ({ userVisibleOnly:
true });

13N




Chapter 8
Next, we will send subscription details to the server.

fetch(baseURL + 'register', ({
method: 'post',
headers:
'Content-type': 'application/json'
b
body: JSON.stringify ({
endpoint: subscription.endpoint,
1
I

This will make the server send a notification to the client.

document .querySelector ('#send') .onclick = function() {
var delay = document.querySelector ('#notification-delay') .value;
var ttl = document.querySelector ('#notification-ttl') .value;

fetch(baseURL + 'sendNotification?endpoint=' + endpoint +
'&delay="' + delay +
'&ttl=" + ttl,

method: 'post',

)i
Vi

We will add a section to the index.html file for the input fields for the delay as well as the
active time.

<section id="notification-input">
<form>
<hlsNotification</hls>
Delay Time&nbsp;<input id='notification-delay' type='number'
value='2"'></input> <small>s</small><br/>
<br/>
Active Time&nbsp;<input id='notification-ttl' type='number'
value='0"'></input> <small>s</small><br/>
</form>
<button id="send">Send Notification!</buttons>
</section>
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We will use a manifest . json file for Google Chrome support.

{

"name": "Simple Push Notification",
"short name": "push-simple",
"start_url": "./index.html",
"display": "standalone",

"gcm sender id": "46143029380",
"gcm _user visible only": true

}
In the service-worker. js file, we will add an event listener for registering the push event.

'use strict';

self.addEventListener ('push', function (event) {
event .waitUntil (
self.registration.showNotification('SW Push Notification',
body: 'Notification received!',

Showing rich notifications

Rich push notifications can send images, vibration patterns, and localized notifications.
Let's look at how we can achieve this.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the Setting
up service workers recipe of Chapter 1, Learning Service Worker Basics. Service workers
only run across HTTPS. To find out how to set up a development environment to support this
feature, refer to the Setting up GitHub pages for SSL recipe of Chapter 1, Learning Service
Worker Basics.
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How to do it...

Follow these instructions to set up your file structure:

1. Copythe index.html, index.js, service-worker.js, manifest.json,

server.js, package.json, amazon-logo.png, and style.css files from the
following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/08/03/

2. Open a browser and go to index.html.

® O ® | simplep x  [J Servicew: x szaranger

€ ->C fH http...q"ﬁ‘goﬁuu% =

Registration status:

Reset

Notification
Delay Time 2 s

Active Time o 5

Send Notification!

3. You can change the delay time as well as the active time by changing them in the

input fields.
Notification
Delay Time 2 s

Active Time o s

Send Notification!
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4. You may be prompted to allow push notifications.

i | & https://localhost/service-workers/08/01/
L localhost wants to: * !

‘_. Show notifications

Block Allow

5. Soon you will receive the natification. (It might also take some time depending on
your configuration.)

SW Push Notification x
Matification received!

localhost el

6. Open the Developer Toolbar (Cmd + Alt + | or F12). Now refresh the page and look at
the messages in the console.

:  Console Network conditions *

® ¥ top v @ Preserve log [ Sho

" | Regex || Hide network messages
Errars  ‘Warnings Info Logs Debug Handled

» Fetch complete: POST index.js:51
"https://localhost:3812/sendNotification?
endpoint=https:/Sfandroid.googleapis..
MGrllUexATziebhlBGahdsxxind LBt Ew—

ySHnHz pD1pwb@gRIHpMgxGVIMlul kide lay=25&1tT1=0".
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In the index. js file, we will handle the click event when the user clicks on the button.
This will make the server send a notification to the client.

document .querySelector ('#send') .onclick = function() {
var delay =

document .querySelector ('#notification-delay"') .value;
var ttl = document.querySelector ('#notification-ttl') .value;

fetch(baseURL + 'sendNotification?endpoint='
'&delay="' + delay +

rsttl=' + ttl,

+ endpoint +

method: 'post',

)i
Vi

In the service-worker. js file, we will add an event listener to register the push event.

'use strict';

self.addEventListener ('push',

event.waitUntil (

function (event)

self.registration.showNotification('SW Rich Push
Notification', ({

body: 'Richer than richest',
icon: 'amazon-logo.png',
vibrate: [300, 100, 300]

Using the notification tag

In order to replace old notifications, we can use the notification tag. This will help us show
up-to-date information to the user.

This recipe will show you how to manage a queue of notifications and discard previous
notifications or merge them into a single notification.
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Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the Setting up GitHub pages for SSL recipe of Chapter 1,
Learning Service Worker Basics.

How to do it...

Follow these instructions to set up your file structure:

1. Copythe index.html, index.js, service-worker.js, manifest.json,
server.js, package.json, and style. css files from the following location:
https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/08/04/

2. Open a browser and go to index.html.

LN [ simple Puz % | [Y ServiceWo x szaranger

“ CaA Bnwp. 37O O gl =

Registration status:

Reset

Notification

Delay Time 2 s
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3. Soon you will receive the notification. (It might also take some time depending on
your configuration.)

SW Push Notification .
Motification 5

In the service-worker. js file, we will add an event listener to register the push event.
Note the tag element passed into the showNotification method.

'use strict';

self.addEventListener ('push', function (event) {
event.waitUntil (
self.registration.showNotification('SW Push Notification', ({
body: 'Notification ' + count++,
tag: 'swc'
oo
1)

Implementing push clients

Push clients enables us to focus on the tab that our app is running on when the user clicks on
a notification message. We can even reopen our app if it was closed.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics, Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes of Chapter 1, Learning Service Worker
Basics: Setting up GitHub pages for SSL, Setting up SSL for Windows, and Setting up SSL
for Mac.
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How to do it...

Follow these instructions to set up your file structure:

1.

292

Copy the index.html, index.js, service-worker.js, manifest.json,
server.js, package.json, and style. css files from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/08/05/

Run npm install from the command line.

Goto https://console.developers.google.com/project and create an
API project. Obtain a sender ID (project number) and replace gcm_sender_idin
the manifest. json file. Also replace the <GCM API KEY> placeholder in the
server. js file.

webPush.setGCMAPIKey (/*GCM API KEY*/);

Run npm start to kick off a server.

Open a browser and go to index.html. Make sure that you don't open the browser
in the incognito mode. Insert some text in the Payload field and click on the Send
Notification! button to send a notification.

eoce [ simple P % ' [7 Servicew x Szaranger

€« CfH Bhwp. 0 QO F D ‘EB =

Registration status:

Reset

Notification

Click 'Send notification' & try:
» Close this page: Click the notification,
and it will be reopened.

» Switch to another page: Click the
notification, and it will be re-focused

« Remain on current page: A different
notification will be shown, Clicking will
not do anything.
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6. Open the Developer Toolbar (Cmd + Alt + | or F12). Now refresh the page and look at
the messages in the console. You will see that the fetch requests are logged out into
the console.

! | Console Network conditions x

® ¥ twop v @ Preservelog @ Sho

“IRegex [ | Hide network messages

Errors Warnings Info Logs Debug Handled

» Fetch complete: POST index.js:51
"https://localhost:3812/sendNotification?
endpoint=https://android.googleapis..
MGnlUexATzi16b78Gah4sxxih4 1Bt Ew—
ySHnHzpD1pwb@qRIHPpMgxGVIMlulkide lay=25tt1=0".

7. You will be prompted by your browser to allow notifications.

O https://localhost/service-workers/08/01/

Lo

. x |
localhost wants to: ]

A show notifications

Block Allow

8. Soon you will start to receive natifications. (It might also take some time depending
on your configuration.)

ServiceWorker Cookbook *
Diffrerent Page, click here to gain focus
localhost o d
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9. Clicking on this first notification will take you to the page your app is running.

ServiceWorker Cookbook *
Same Page
localhost e d

10. Clicking on the second notification will not do anything.

ServiceWorker Cookbook *
Page Closed, click here to re-open it!
localhost e d

11. Clicking on the third notification will open a new page with your app running.

At the beginning of the index. js file, we will specify the base URL we use for the server.
var baseURL = 'https://localhost:3012/';

Next, in order to get the user subscription to the push service, we use pushManager.
return registration.pushManager.getSubscription()

If a subscription was found, this will be returned. Otherwise the user will be subscribed.

return registration.pushManager.getSubscription()
.then (function (subscription) {
if (subscription) {
return subscription;

}

return registration.pushManager.subscribe ({ userVisibleOnly:
true });

I3F;
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Next, we will send subscription details to the server.

fetch(baseURL + 'register', ({
method: 'post',
headers:
'Content-type': 'application/json'
b
body: JSON.stringify ({
endpoint: subscription.endpoint,
1
I

The send button enables the server to send a notification to the client with the payload we
specified in the form.

document .querySelector ('#send') .onclick = function() {
fetch(baseURL + 'sendNotification?endpoint=' + endpoint, ({
method: 'post',
1)
Vi

We will add a section to the index.html file for instructing the user about the
notification messages.

<section id="notification-input">
<form>
<hlsNotification</hls>
<p><strong>Click 'Send notification' &amp; try:</strong></p>
<ul>
<li>Close this page: Click the notification, and it will

be reopened.</1li>
<li>Switch to another page: Click the notification, and it

will be re-focused</lis
<li>Remain on current page: A different notification will
be shown, Clicking will not do anything.</lis
</uls
</form>
<button id="send">Send Notification!</buttons>

</section>
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We use amanifest.json file for Google Chrome support.

{

"name": "SW Push Clients Notification",
"short_name": "push-clients",
"start_url": "./index.html",

"display": "standalone",

"gcm sender id": "46143029380",

"gcm _user visible only": true

}

Inthe service-worker. js file, we will receive the payload and add an event listener for
registering the push event.

'use strict';

self.addEventListener ('push', function (event) {
event .waitUntil (
self.clients.matchAll () .then (function(clients)

var focused = clients.some (function(client) ({
return client.focused;

3N
var notificationMessage;

if (focused) {

notificationMessage = 'Same Page';
} else if (clients.length > 0) ({
notificationMessage = 'Diffrerent Page, ' +
'click here to gain focus';
} else {
notificationMessage = 'Page Closed, ' +

'click here to re-open it!';

return self.registration.showNotification ('ServiceWorker
Cookbook', {
body: notificationMessage,

3N
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Subscribing to push notifications

This recipe will teach you how to use push notifications with subscription management,
enabling users to subscribe for features that your app will expose to keep in touch.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics, Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes of Chapter 1, Learning Service Worker
Basics: Setting up GitHub pages for SSL, Setting up SSL for Windows, and Setting up SSL
for Mac.

How to do it...

Follow these instructions to set up your file structure:

1. Copythe index.html, index.js, service-worker.js, manifest.json,
server.js, package.json, and style.css files from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/08/06/
2. Runnpm install from the command line.

3. Gotohttps://console.developers.google.com/project and create an
API project. Obtain a sender ID (project number) and replace gcm_sender_idin the
manifest.json file. Also replace the <GCM API KEY> placeholder in the server.
js file.

webPush.setGCMAPIKey (/*GCM API KEY*/);

4. Runnpm start to kick off a server.
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5. Open a browser and go to index.html. Make sure that you don't open the browser
in the incognito mode. Click on the Subscribe button. The button will change

into Unsubscribe.

[ servicew x . [ Push Sub: x szaranger

— C ff (Bhtp. 77 O F O :ED =

Registration status:

Reset

Notification

Click to subscribe

6. Open the Developer Toolbar (Cmd + Alt + | or F12). Now refresh the page and look at
the messages in the console. You will see that the fetch requests are logged out into

the console.

: | Console Network conditions X

® ¥ twop v @ Preserve log @ Sho

“|Regex | | Hide network messages
Errors Wearnings Info Logs Debug Handled

P Fetch complete: POST index.js:51
“"https://localhost:3812/sendNotification?
endpoint=https://android.googleapis..
MGnlUexATzi6bZBGah4sxxih41Bt Ew—

y¥5HnHz pD1pwbBgRTHoMgxGVIMI1ul kbkde lay=2&t11=0".
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7. You might be prompted by your browser to allow notifications.

& https://localhost/service-workers/08/01/

=

b ! X I
. lecalhost wants to: Ll

A Show notifications

Block Allow

8. Soon you will receive notifications. (It might also take some time depending on
your configuration.) Once you click on the Unsubscribe button, the notifications
will no longer appear.

ServiceWorker Cookbook x
Push Motification Subscription

Management

localhost o

At the beginning of the index. js file, we will specify the base URL we use for the server.
var baseURL = 'https://localhost:3012/';

Next, in order to get the user subscription to the push service, we use pushManager.
return registration.pushManager.getSubscription()

If a subscription was found, it will be returned. Otherwise the user is subscribed.

return registration.pushManager.getSubscription()
.then (function (subscription) {
if (subscription)

299



Experimenting with Web Push

return subscription;

return registration.pushManager.subscribe ({ userVisibleOnly:
true });

13N
Next, we will send subscription details to the server.

fetch(baseURL + 'register', (
method: 'post',
headers: {
'Content-type': 'application/json'
b
body: JSON.stringify ({
endpoint: subscription.endpoint,
1
1)

The button enables the server to send a notification to the client with the payload we specified
in the form.

document .querySelector ('#subscription-button') .onclick =
function()

fetch(baseURL + 'sendNotification?endpoint=' + endpoint, ({
method: 'post',
1)
Vi

In order to manage subscriptions we will add toggle logic.

function unsubscribe () {
getSubscription() .then (function (subscription)
return subscription.unsubscribe ()

.then (function() {
console.log('Unsubscribed', subscription.endpoint) ;
return fetch('unregister', {

method: 'post',
headers: {
'Content-type': 'application/json'
b
body: JSON.stringify ({
endpoint: subscription.endpoint
1)
1)
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3N

}) .then (setSubscribeButton) ;

function setSubscribeButton() {
subscriptionBtn.onclick = subscribe;
subscriptionBtn.textContent = 'Subscribe!';

function setUnsubscribeButton() {
subscriptionBtn.onclick = unsubscribe;
subscriptionBtn.textContent = 'Unsubscribe!';

}

We will add a section to the index.html file for instructing the user about the
notification messages.

<section id="notification-input"s>
<form>
<hl>Notification</hl>
<p>Click to subscribe</p>
</form>
<button id="subscription-button" disabled=true></buttons>

</section>

We will use a manifest . json file for Google Chrome support.

{

"name": "SW Push Notification Subscription Management",
"short name": "push-with subscription",

"start _url": "./index.html",

"display": "standalone",

"gcem sender id": "46143029380",

"gcm _user visible only": true

}

In the service-worker. js file, we will receive the payload and add an event listener
for registering the push event.

'use strict';
self.addEventListener ('push', function (event) {

event .waitUntil (self.registration.
showNotification('ServiceWorker Cookbook', {
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body: 'Push Notification Subscription Management'
)
1)

self.addEventListener ('pushsubscriptionchange', function (event) {
console.log('Subscription expired') ;
event.waitUntil (

self.registration.pushManager.subscribe ({ userVisibleOnly:
true })

.then (function (subscription) {

console.log('Subscribed after expiration',
subscription.endpoint) ;

return fetch('register', {
method: 'post',
headers: {
'Content-type': 'application/json'
b
body: JSON.stringify ({
endpoint: subscription.endpoint

3]

In the server. js file, we will send notifications to the push service.

function sendNotification (endpoint) {
webPush.sendNotification (endpoint) .then (function() {

console.log('Push Application Server - Notification sent to '
+ endpoint) ;

}) .catch(function() ({

console.log ('ERROR in sending Notification, endpoint removed '
+ endpoint) ;

subscriptions.splice (subscriptions.indexOf (endpoint), 1);

3N
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For the purpose of demonstration, we will simulate the event that has occurred by sending a
notification in every pushInterval to the registered end point. So, you will see notifications
coming in rapidly.

setInterval (function()
subscriptions.forEach (sendNotification) ;
}, pushInterval * 1000);

function isSubscribed (endpoint) {
return (subscriptions.indexOf (endpoint) >= 0);

)
Managing push notification quotas

In this recipe, we are going to experiment with the quota management policies of different
browsers. We will attempt to send as many notifications as possible to test against opened
and closed tabs, clicking on notifications as well as ignoring them.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the Setting
up service workers recipe of Chapter 1, Learning Service Worker Basics. Service workers

only run across HTTPS. To find out how to set up a development environment to support this
feature, refer to the following recipes of Chapter 1, Learning Service Worker Basics: Setting up
GitHub pages for SSL, Setting up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:
1. Copythe index.html, index.js, service-worker.js, manifest.json,
server.js, package.json, and style.css files from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/08/07/

2. Runnpm install from the command line.

3. Gotohttps://console.developers.google.com/project and create an
API project. Obtain a sender ID (project number) and replace gcm_sender_idin
the manifest.json file. Also, replace the <GCM API KEY> placeholder in the
server. js file.

webPush.setGCMAPIKey (/*GCM API KEY*/);
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4. Runnpm start to kick off a server.

5. Open a browser and go to index.html. Make sure that you don't open the
browser in the incognito mode. Click on either the Visible notifications or
Invisible notifications button.

[ servicewo: % [} Push Subs: % szaranger

¢« calam. 5O @ §a =

Registration status:

Reset

« Select Visible notifications - They
will appear one after another on your
screen. The quota will not be
enforced;

+ Select Invisible notifications - They
won't appear on your screen, but the
number at the bottom of the page will
updat once the page is re-opened, to
indicate the number of invisible
notifications sent before reaching the
quota.

Notifications to send: 30

Visible notifications
Invisible notifications

Received 0 visible notifications
Received 87 invisible notifications
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6. Open the Developer Toolbar (Cmd + Alt + | or F12). Now refresh the page and look at
the messages in the console. You will see that the fetch requests are logged out into

the console.

! | Console Network conditions X

® ¥ twop v [ Preservelog @ Sho

~'Regex [ |Hide network messages
Errors Wamings Info Logs Debug Handled

» Fetch complete: POST index.js:51
"https://localhost:3912/sendNotification?
endpoint=https://android.gocgleapis..
MGnlUexATzi6bZB8Gah4sxxih4 1Bt Ew—

¥5HnHzpD1pwb@®gRIHpMgxGVIMlulkEde lay=2&t11=0".

7. You may be prompted by your browser to allow notifications.

B https://localhost/service-workers/08/01/

x |
localhost wants to: ]

& Sshow notifications

Block Allow

At the beginning of the index. js file, we will specify the base URL we use for the server.
var baseURL = 'https://localhost:3012/';
Next, in order to get the user subscription to the push service, we use pushManager.

return registration.pushManager.getSubscription ()
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If a subscription was found, that will be returned. Otherwise the user is subscribed.

return registration.pushManager.getSubscription()
.then (function (subscription) {
if (subscription) ({
return subscription;

return registration.pushManager.subscribe ({ userVisibleOnly:
true });

3N
We will also retrieve the user's public key.

var rawKey = subscription.getKey ? subscription.getKey ('p256dh')

LI
7

key = rawKey ?

btoa (String.fromCharCode.apply (null,

new Uint8Array (rawKey))) : '';

var rawAuthSecret = subscription.getKey ?
subscription.getKey('auth') : '';
authSecret = rawAuthSecret ?

btoa (String.fromCharCode.apply (null, new
Uint8Array (rawAuthSecret))) : '';

endpoint = subscription.endpoint;
Next, we will send subscription details to the server.

fetch(baseURL + 'register', ({

method: 'post',

headers:
'Content-type': 'application/json'

I

body: JSON.stringify ({
endpoint: subscription.endpoint,
key: key,
authSecret: authSecret

|

1)
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We will ask the server to send the client a notification for testing purposes.

fetch(baseURL + 'sendNotification', ({
method: 'post',
headers:
'Content-type': 'application/json'
I
body: JSON.stringify ({
endpoint: endpoint,
key: key,
visible: visible,
num: notificationNum,
1
1)

The clear button clears the notification cache, which stores the number of
notifications received.

document .querySelector ('#clear') .onclick = function() {
window.caches.open('notifications') .then(function (cache)
Promise.all ([

cache.put (new Request ('invisible'), new Response ('0', {
headers:
'content-type': 'application/json'
}
2D
cache.put (new Request ('visible'), new Response('0', {

headers:
'content-type': 'application/json'
}
2D
1) .then (function() {
updateNotificationNumbers () ;

Update the Ul by reading the number of notifications received.

function updateNotificationNumbers () {
window.caches.open('notifications') .then(function (cache)
['visible', 'invisible'].forEach (function (type) {
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cache.match (type) .then (function (res) {
if (res)
res.text () .then (function (text) {

document .getElementById('sent-' + type) .textContent =
text;

Also, update the number of notifications received periodically.

window.onload = function() {
updateNotificationNumbers () ;
setInterval (updateNotificationNumbers, 1000) ;

}i

We will add a section to the index.html file for instructing the user about the
notification messages.

<section id="notification-input"s>
<ul>
<li>Select <strong>Visible notifications</strong> - They

will appear one after another on your screen. The quota will
not be enforced;</li>

<li>Select <strong>Invisible notifications</strong> - They
won't appear on your screen, but the number at the bottom of
the page will update once the page is re-opened, to indicate
the number of invisible notifications sent before reaching
the quota.</1li>

</ul>

<form>

Notifications to send: <input id="notification-count"
type="number" value="30"></input>

</form>

<button id="visible">Visible notifications</button>
<button id="invisible">Invisible notifications</buttons>

<p>Received <span id="sent-visible">0</span> visible
notifications<br />
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Received <span id="sent-invisible">0</span> invisible
notifications</p>
<button id="clear">Clear</button>

</section> id="subscription-button" disabled=trues></button>

</section>

We will use a manifest . json file for Google Chrome support.

{

}

"name": "SW Push Quota",

"short name": "push-quota",
"start _url": "./index.html",
"display": "standalone",

"gcem sender id": "46143029380",
"gcm _user visible only": true

Chapter 8

In the service-worker. js file, we keep the service worker alive until the notifications
cache is updated.

self.addEventListener ('push', function (event) {

var visible = event.data ? event.data.json() : false;

if (visible) {
event .waitUntil (updateNumber ('visible') .then (function (num)
return self.registration.showNotification('SW', {
body: 'Received ' + num + ' visible notifications',
1)
)
} else {
event .waitUntil (updateNumber ('invisible')) ;

}

3N

We will create a notifications cache to store the notifications received.

self.addEventListener ('install', function (event) {

event .waitUntil (
caches.open (cacheName) . then (function (cache) {
return Promise.all ([
cache.put (new Request ('invisible'), new Response('0',
headers: {
'content-type': 'application/json'

Ny

{

{
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cache.put (new Request ('visible'), new Response('0', {
headers: {
'content-type': 'application/json'

In the server. js file, we will send notifications to the push service.

app.post ('/sendNotification', function(req, res) {

var num = 1;

var promises = [];
var intervallID = setInterval (function()
promises.push (webPush.sendNotification (reqg.body.endpoint, {
TTL: 200,

payload: JSON.stringify(req.body.visible),
userPublicKey: reqg.body.key,
userAuth: reqg.body.authSecret,

s

if (num++ === Number (req.body.num)) {
clearInterval (intervallID) ;

Promise.all (promises)
.then (function () {
res.sendStatus (201) ;




Looking at General
Usage

In this chapter, we will cover the following topics:

>

>

Taking immediate control of the page
Working with slow responses

Relaying messages

Using a service worker as a proxy middleware

Using a service worker with a live flowchart

Introduction

In this chapter, we will look into some of the scenarios where the service worker can become
useful. These scenarios may fall into the general-use category. The examples we will look at
here can be used as the foundation to build other service worker features.

Taking immediate control of the page

This simple recipe will demonstrate how to have the service worker immediately take control
of the page without having to wait for a navigation event.
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Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the Setting
up service workers recipe of Chapter 1, Learning Service Worker Basics. Service workers
only run across HTTPS. To find out how to set up a development environment to support this
feature, refer to the Setting up GitHub pages for SSL recipe of Chapter 1, Learning Service
Worker Basics.

How to do it...

Follow these instructions to set up your file structure:

1. Copythe index.html, index.js, service-worker.js,and style.css files
from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/09/01/

2. Open a browser and go to index.html.

o ® [ servicew x [% Immediat SzZaranger

<« C fn E\http...{g()g—w% =

Registration status: successful

Reset

Immediate Control

Status: Active

3. Refresh the page. The status of the service worker will be displayed on the screen.
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In our index.html file, we will add a section to display the service worker status.

<section>
<h3>Immediate Control</h3>
<p>Status:
<strong><span id="control-status"></span></strong>
</p>
</section>

At the beginning of the index. js file, we will inspect the registration status and print it
to the screen.

if (registration.installing)
serviceWorker = registration.installing;
document .querySelector ('#control-status"')
.textContent = 'Installing';

} else if (registration.waiting)
serviceWorker = registration.waiting;
document .querySelector ('#control-status"')
.textContent = 'Waiting';

} else if (registration.active) {
serviceWorker = registration.active;
document .querySelector ('#control-status"')
.textContent = 'Active';

}

Next, in the service-worker. js file, we will call skipWaiting () to enable an updated
service worker to be immediately active when there is an existing service worker that
differs from the updated version.

if (typeof self.skipWaiting === 'function')
console.log('self.skipWaiting() ') ;
self.addEventListener ('install', function(evt) {
evt.waitUntil (self.skipWaiting()) ;
1)
} else {
console.log('self.skipWaiting() is unsupported.');
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if (self.clients && (typeof self.clients.claim === 'function')) {
console.log('self.clients.claim() ") ;
self.addEventListener ('activate', function (evt) {
evt.waitUntil (self.clients.claim()) ;
1)
} else {
console.log('self.clients.claim() is unsupported.');

)
Working with slow responses

Slow updates from the service worker are a good way to mock slow response times from the
servers. In this recipe, we are going to use a timeout to mock slow responses.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes in Chapter 1, Learning Service Worker
Basics: Setting up GitHub pages for SSL, Setting up SSL for Windows, and Setting up
SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:
1. Copythe index.html, index.js, service-worker.js, manifest.json,
server.js, package.json, and style. css files from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/09/02/
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2. Open a browser and go to index.html.

® ® [} servicew = /' [ Slow Res; x szaranger

« cCfilBm. 7¢O+ O & =

Registration status: successful

Reset

successful

3. Open the Developer Toolbars (Cmd + Alt + | or F12). Now refresh th
at the messages in the console. You will see the service worker life
logged out into the console.

e page and look
cycle methods are

INSTALL: In progress .. service-worker.js:12

INSTALL: fservice—workers/@89/82/service-worker.js:12
In progress ..

TNSTALL: Complete service-worker.js:15
TNSTALL: fservice—workers/89/82/service-worker. js:15
Complete

ACTIVATION: In progress .. service-worker.js:21

service-workers/@89/82/service-worker.js:21
ACTIVATION: In progress ..

ACTIVATION: Complete service-worker.js:24

fservice—workers/@89/82/service-worker.js:24
ACTIVATION: Complete

O Navigated to https://localhost/service-workers/89,/82/

successful index.js:23

4. Refresh the page. A message from the service worker will be displayed on the screen.

® ® [ servicews = /' [ Slow Res; x szaranqger

&« C fi & htp.. t‘i‘? 0 = U ‘:fj

Service workers savs Hello!
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In the index. j s file, we will append the console message to the screen at the point of
service worker registration.

function printStatus (status)
document .querySelector ('#status') .innerHTML = status;

document .body . appendChild (document.
createTextNode (Array.prototype.join.call (arguments, ", ") +

'"\n'));

console.log.apply (console, arguments) ;

}

Next, in the service-worker. js file we will create a function to delay any new promise
we receive.

function wait (ms) {
return new Promise (function (resolve) ({

setTimeout (resolve, ms) ;
3N

The usual lifecycle methods will call the wait function in order to delay the install,
activate, and fetch statuses.

self.addEventListener ('install', function(evt) {
console.log('INSTALL: In progress ..');
evt.waitUntil (
wait (DELAY) .then (function()
console.log('INSTALL: Complete');

self.addEventListener ('activate', function (evt) {
console.log ('ACTIVATION: In progress ..');
evt.waitUntil (
wait (DELAY) .then (function()
console.log ('ACTIVATION: Complete');

self.addEventListener ('fetch', function (evt) {
evt.respondWith (new Response ("Service workers says Hello!"));

3N
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Relaying messages

Service workers can be used to build a small chat message feature into your browser.
This recipe demonstrates how to communicate between a page and the service worker by
relaying messages between pages we are going to use to build our little chat app.

Getting ready

To get started with service workers, you will need to have the service worker experiment feature
turned on in your browser settings. If you have not done this yet, refer to the Setting up service
workers recipe of Chapter 1, Learning Service Worker Basics. Service workers only run across
HTTPS. To find out how to set up a development environment to support this feature, refer to the
Setting up GitHub pages for SSL recipe of Chapter 1, Learning Service Worker Basics.

How to do it...

Follow these instructions to set up your file structure:

1. Copythe index.html, index.js, service-worker.js, manifest.json,
package.json, and style. css files from the following location:
https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/09/03/

2. Open a browser and go to index.html.

@O ® /[servic| [Ime x ) [Ime x szaranger
€ >2C A B 29 O O U =

Registration status: supported

Reset

Message
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3. Now open another browser and go to index.html. Type something in the text area.

® ® D ServiceW X
=

D Message =

SZaranger

cCfi Bmp. v O F O &

D Message Relay

= le -

Registration status: supported

Reset

@ http... ¢

Registration status: supported

Reset

User F35185E1-7E83-4188-BF4F-
BBBEF11B2208 says: Hey

sZaranger

Hey

Message

Message

4. Now open another browser and go to index.html. Type something in the text area.

D ServiceW: X

D Message *

Bhmp. 3O F O &

Registration status: supported

Reset

UserE7D1A50F-6ECC-48A8-94BD-
EF778F1B0280 says: Hello

Hey

Szaranger

® ® D Message Relay

=S €5 C AN 8htp.. ¢

" szaranger

Registration status: supported

Reset

User F35185E1-7E83-4188-BF4F-
BB8EF11B2208 says: Hey

Hello

Message

Message
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At the beginning of the index. js file, we query the DOM nodes for the Ul.

if (navigator.serviceWorker) ({
var message = document.querySelector ('#message') ;
var received = document.querySelector ('#received');
var status = document.querySelector ('#status');
var inbox = {};

We then listen to any service worker messages. When a message is received, we specify a
DOM element to display it.

navigator.serviceWorker.addEventListener ('message', function (evt)

{

var userId = evt.data.client;
var node;

if (!inbox[userId]) {
node = document.createElement ('div') ;
received. appendChild (node) ;

inbox [userId] = node;
node = inbox[userId] ;
node.textContent = 'User ' + userId + ' says: ' +

evt.data.message;

13N
When a page is force-reloaded, for example, the service worker will not send any messages.

message.addEventListener ('input', function()
if (!nmavigator.serviceWorker.controller) ({
status.textContent = 'ERROR: no controller';
return;

navigator.serviceWorker.controller.
postMessage (message.value) ;

3N
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The service-worker. js file has the event handler for the message.

self.addEventListener ('message', function(event) ({

var promise = self.clients.matchAll ()
.then (function(clientList) {
var senderID = event.source ? event.source.id : 'unknown';

if (!event.source) ({
console.log('Unsure about the sender');

clientList.forEach (function(client) {
if (client.id === senderID) ({
return;
}
client.postMessage ({
client: senderID,
message: event.data

if (event.waitUntil) ({
event .waitUntil (promise) ;

}
3N

An immediate claim will make sure that the user doesn't have to refresh the page.

self.addEventListener ('activate', function (event) {
event ..waitUntil (self.clients.claim()) ;

1
In the index.html file, we add a div, a text area, and a paragraph tag for the messages.
<section class="message">

<div id="received"></divs>

<textarea id="message" style="width: 90%;padding: 10px;"
rows="5"></textareas>
<p>Message</p>

</section>
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Using a service worker as a proxy

middleware

A proxy is an intermediary between a web browser and the Internet. In this recipe, you will
learn how to use a service worker as a proxy middleware.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics: Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes in Chapter 1, Learning Service Worker

Basics: Setting up GitHub pages for SSL, Setting up SSL for Windows, and Setting up
SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:

1. Download all the files from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/09/04/

2. Open a browser and go to index.html.

R
) 0] [M Proxy { [ servicewor = A
« => C H‘ ) https://localhost/servic... 5. O =

Registration status: successful

Reset

Proxy

Click the links below for navigating to fetch handlers:

/hello
/hello/world
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3. Now click on the first link to navigate to the /hello link.

@ .__,';‘I [3 https:/flocall x Y [M ServiceWork: x \.__@_

<« C ff B8 nttps://localhost/servic... 5.7 () =

Fetch handler for /hello

4. Now open DevTools (Cmd + Alt + | or F12) to see the log messages on the

Console tab.
i | Console x
® ¥ twp v Preserve log Show all messages

_IRegex || Hide network messages
Errors Warnings Info Logs Debug Handled

Navigated to https://lecalhost/service-workers/@7/04/

DEBUG: Inside the /hello handler. service-worker.js:3
DEBUG: Inside the /hello handler. service-worker.js:3

Navigated to https://localhost/service—
workers/87/84/hello

5. Now click on the first link to navigate to the /hello/world link.

2;" [ https:jflocall Y [} serviceWork: x ;7 S:iz

G- C f & nttps://localhost/servic... 7.7 (D

Fetch handler for /hello/world
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We will add two links to the index.html file where we are planning to create a proxy.
<section >

<hl>Proxy</hl>

<p>Click the links below for navigating to fetch handlers:</p>
<div class="links">

<a href="/service-workers/07/04/hello">/hello</a><br />
<a href="/service-workers/
07/04/hello/world">/hello/world</a>
</div>
</section>

We will create a proxy for requests to the local URLs inside the service-worker.js

file containing a hello string as well as hello/world. The client will recognize this
as a local resource.

var helloFetchHandler = function(event) ({
if

(event.request.url.indexOf (' /hello")

l== -1) {
console.log ('DEBUG:

Inside the /hello handler.');
event .respondWith (new Response ('Fetch handler for /hello'));

}
}i

var helloWorldFetchHandler = function (event) ({
if

(event.request.url.endsWith('/hello/world')) {

console.log ('DEBUG: Inside the /hello/world handler.');

event .respondWith (new Response ('Fetch handler for
/hello/world')) ;

}
}i

We will pass these handlers into the fetch event listener as callbacks.

var fetchHandlers = [helloWorldFetchHandler, helloFetchHandler];

fetchHandlers. forEach (function (fetchHandler) {
self.addEventListener ('fetch',

3N

fetchHandler) ;
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Using a service worker with a live flowchart

In this recipe, you will learn how to use a service worker by demonstrating the workflow and
logging the steps so we can follow the flow.

The features we are going to implement are as follows:

» A button to register a service worker
» A button to reload the document
» A button to unregister the service worker

The buttons can be pressed in any order. You can also specify the service worker script URL
and scope to simulate different test cases.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the Setting
up service workers recipe of Chapter 1, Learning Service Worker Basics. Service workers
only run across HTTPS. To find out how to set up a development environment to support this
feature, refer to the Setting up GitHub pages for SSL recipe of Chapter 1, Learning Service
Worker Basics.

How to do it...

Follow these instructions to set up your file structure:

1. Download files from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/08/05/
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2. Open a browser and go to index.html.

[ ] [ serviceworker [ Live Flowehart szaranger

« Cfi B wOF@EOOD P 3 =

Registration status: successful

Reset

Service Worker _service-worker.js Options

3. Now open DevTools (Cmd + Alt + | or F12) to see the log messages on the
Console tab.

[w ﬂ Elements Console Sources Network Timeline Profiles Resources » i X
® W top v @ Preservelog @ Show all messages
Regex Hide network messages
Errors Warnings Info Logs Debug Handled

MNavigated to htitps://localhest/service-workers/@8/85/

logger. js:1@
App started logger.js:46

logger.js:18

Are Service Workers Supported? logger. i5:46
logger. js:1@

Are Service Workers in control?

P App {serviceWorkerUtil: ServiceWorkerUtil}

service-worker. this is a service worker

@ Service worker installed, oninstall fired service-worker.js:38
service-worker.js:31
InstallEvent {type: “install", target: ServiceWerkerGlobalScope, currentTarget:

ServiceWorkerGlobalScope, eventPhase: 2, bubbles: false.

@ Use oninstall to install app dependencies service-worker. js:32
@ Service worker activated, onactivate fired service-worker. js:38

service-worker.js:31
» ExtendableEvent {type: "activate", target: ServiceWorkerGlobalScope,
Target: ServiceWorkerGlobalScope, eventPhase: 2, bubbles: false.}

ctivate to cleanup old resources service-worker.js:32

@ Use on
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4. Now click on the REGISTER SPECIFIED SW button.

® [

D ServiceWorker D Live Flowchart
& CH EBnp. 20 F D 0o ® ¢

|

szZaranger

Registration status: successful

Reset

Service Worker _jservice-worker js Options
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5. Now open DevTools (Cmd + Alt + | or F12) to see the log messages on the
Console tab.

Y top v @ Preserve log @ Show all messages
Regex Hide network messages
Errors  Warnings Info Logs Debug Handled
Are Service Workers in control? logger. js:46

® App {serviceWorkerUtil: ServiceWorkerUtil}

service-worker. this is a service worker

Service worker installed, oninstall fired

InstallEvent {type: "install", tar ! ServiceWorkerGlobalScope, ©

tTarget:

ServiceWorkerGlobalScope, eventPhase: 2, bubbles: false.}
Use oninstall to install app dependencies service-worker.js:32
Service worker activated, onactivate fired service-worker.js:3@

service-worker.js:31
» ExtendableEvent {type: “activate", target: ServicebWorkerGlobalScope,
currentTarget: ServiceWorkerGlobalScope, eventPhase: 2, bubbles: false.}

Use onactivate to cleanup old resources service-worker.js:32
logger.js:18

EMAELE: Features enabled. logger.js:46

SERVICE WORKER: Registering logger.js:46

6. Now click on the RELOAD DOCUMENT button.

- [ serviceworker 3 [M Live Flowchart x szaranger

« C f | 8htp.. 7% O O g0 00 ¢ a =

Registration status: successtul

Reset

Service Worker jservice-worker.js Options

vorker

R: Support

vigator.
E WORKE
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7. Now open up DevTools (Cmd + Alt + | or F12) to see the log messages on the
Console tab.

[w ﬂ Elernents Console Sources Metwork Timeline Profiles Resources 3 :

Q V¥ top v (@ Preserve log @ Show all messages

| _|Regex || Hide network messages

.| Errors Warnings Info Logs Debug Handled

@ Modify requests, do whatever you want service—worker.js:32
@ onfecth fired service—worker.js:3@
@ onfecth fired service—worker.js:3@

service-worker.js:31
FetchEvent {request: Request, clientld: "FBE25166-4F88-4C0CB-3F15-3ECIFEAFEFIA",
isReload: false, type: "fetch", target: ServiceWorkerGlobalScope.}

P FetchEvent service-worker.js:31

@ Modify requests, do whatewver you want service—worker.js:32

@ Modify requests, do whatever you want service—worker.js:32
logger.js:18

App started logger.js:46
logger.js:1@

Are Service Workers Supported? logger.js:46
logger.js:18

Are Service Workers in contral? logger.js:46
P App {serviceWorkerUtil: ServiceWorkerUtil} app.5:97
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8. Now click on the UNREGISTER ACTIVE SW button.

- [} serviceworker [ Live Flowchart SIanamneE
e C fi http.. o0/ O T & OO0 ® ¢ o =

Registration status: successful

Reset

Service Worker jservice-workerjs Options
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9. Now open up DevTools (Cmd + Alt + | or F12) to see the log messages on the

Console tab.
(= ﬂ Elernents Console Sources Network Timeline Profiles Resources # :
® YT top ¥ @ Preservelog @ Show all messages

_|Regex || Hide network messages

Errors Warnings Info Logs Debug Handled

- logager.js:1@

Disabling cool features... logger.js:46
- logger.js:1@

SERVICE WORKER: Unregistering.. Llogger.js:46

At the beginning of the app . j s file, we initiate a helper for the service worker.
this.serviceWorkerUtil = new ServiceWorkerUtil() ;
To register a service worker, we perform the following steps:

document .getElementById('reloadapp') .addEventListener ('click’',
function() {

window.location.reload() ;

13N

Then, we check if the service worker is supported.

if (this.serviceWorkerUtil.isServiceWorkerSupported()) {
document .getElementById('swinstall') .addEventListener('click'
function() {

self.enableFeatures() ;

}
) ;

document .getElementById ('swuninstall!') .
addEventListener ('click',

function () {
self.disableFeatures() ;
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Next, we check if the service worker is in control.

if (this.serviceWorkerUtil.isServiceWorkerControllingThisApp ()) {
Logger.info('App code run as expected');

this.disableSWRegistration() ;
} else {
this.enableSWRegistration() ;

}
Now we try to register the service worker in order to enable features.

App.prototype.enableFeatures = function enableFeatures() ({
var scriptURL;
var scope;

Logger .newSection() ;
Logger.log ('ENABLE: Features enabled.');

scriptURL = document.getElementById('swscripturl') ;
scope = document.getElementById('swscope') ;

Logger .debug (

'Configuring the following service worker ' +
scriptURL.value +

' with scope ' + scope.value
)

if (scriptURL.value !== '') {
Logger .debug ('scriptURL: ' + scriptURL.value) ;
} else {
Logger.error ('No SW scriptURL specified');
return;
}
if (scope.value !== '') {
Logger.debug ('SCOPE: ' + scope.value);
} else {
Logger.warn('SCOPE: not specified');
}
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this.serviceWorkerUtil.registerServiceWorker (scriptURL.value,
scope.value) .then(

this.disableSWRegistration,
this.enableSWRegistration
)
}i

We will disable the possibility of the user unregistering the service worker.

App.prototype.enableSWRegistration = function()
document .getElementById('swinstall') .disabled = false;
document .getElementById('swuninstall') .disabled = true;

}i

App.prototype.disableSWRegistration = function() ({
document .getElementById('swinstall') .disabled = true;

document .getElementById('swuninstall') .disabled = false;

}i
So the application gets started.

var app = new App () ;
console.debug (app) ;

In the service-worker. js file, we receive the payload and add an event listener for
registering the push event.

'use strict';

self.addEventListener ('push', function (event) {
event .waitUntil (

self.clients.matchAll () .then (function(clients) {

var focused = clients.some (function(client) ({
return client.focused;

3N

var notificationMessage;

if (focused) ({
notificationMessage = 'Same Page';
} else if (clients.length > 0) {
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notificationMessage = 'Diffrerent Page, ' +
'click here to gain focus';
} else {
notificationMessage = 'Page Closed, ' +

'click here to re-open it!';

return self.registration.showNotification ('ServiceWorker
Cookbook', {
body: notificationMessage,

3N

In the index.html file, we will add a section to display the buttons and the console.

<section class="playground"s
<div class="inputs"s>
<span class="title">Service Worker</span>
<input id="swscripturl" placeholder="SW path"

value="./service-worker.js" />

<span class="title">Options </span>

<input id="swscope" placeholder="scope (optional)" />
</div>

<div class="actions">
<button id="swinstall" disabled>Register specified
SW</button>
<button id="reloadapp">Reload document</button>
<button id="swuninstall" disabled>Unregister active
SW</button>

</div>

<div id="log" class="log"></div>

</section>
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Improving Performance

In this chapter, we will cover the following topics:

» Performing network requests from a cache

» Performing network requests from a network
» TestingwaitUntil

» Implementing background sync

» Sending forward requests

» Avoiding model fetching and render times

Introduction

In this last chapter, we will explore improving performance with the help of the service worker.
Now, we are going to look into the areas around improving network requests from a cache
and network, implementing background sync, sending forward requests, and avoiding model
fetching and render times.

Performing network requests from a cache

If you are a regular visitor to a certain website, chances are that you may be loading most of
the resources such as CSS and JavaScript files from your cache rather than the server itself.
This saves us necessary bandwidth for the server as well as requests over the network. Having
control over which content we deliver from the cache and server is a great advantage. The
server worker provides us this powerful feature by giving us programmatic control over the
content. In this recipe, we are going to look at the methods that enable us to do so by creating
a performance art event viewer web app.
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Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the Setting up
service workers recipe of Chapter 1, Learning Service Worker Basics. Service workers only run
across HTTPS. To find out how to set up a development environment to support this feature,
refer to the following recipes of Chapter 1, Learning Service Worker Basics: Setting up GitHub
pages for SSL, Setting up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure.

1. Download files from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/10/01/

2. Open a browser and go to index.html.

ece [ serviceworker x [M Network Requests from Co | szaranger |

€2 Cfi 8. IO0TFQO Lo O® & @B

NYC Events TONIGHT

~| Disabled

DELAY
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3. First we will request data from the network with the cache enabled. Click on the
FETCH button.

ece [ serviceworker % 1 [M Network Requests from Co 3 | szaranger

€2 CH A X0 TrO o0 ¢a 3D

NYC Events TONIGHT

Cache Success after 1009ms

03-25-2016 East Village: Lens on the Lower East Side - Fourth
Arts Block

04-05-2016 Land Use Workshop: Panel Discussion on
SOURCE Preservation & Local lssues - Museum of Chinese in America

04-11-2016 David Gilmour at Madison Square Garden -
| Disabled Madison Square Garden

05-01-2016 LESStories @ Anthology Film Archives - Anthology
Film Archives

DELAY

1000 05-01-2016 NY Marble Cemetery - Owners Meeting &
ms Neighborhood Reception - The Marble Cemetery

05-06-2016 DelanceyLudlowRivingtonNorfolk - Cuchifritos
FETCH Gallery Project Space

05-08-2016 Great Ladies of the Lower East Side: Heroines,
Balabustas, and Yiddisha Mammas! A Special Mother's Day
Walking Tour - Henry Street Settlement

05-00-2016 MoRUS LES Garden Tour - La Plaza Cultural of
Armando Perez Community Garden

05-18-2016 Mom-and-Pop Storefronts and the Art of
Vernacular Design: NYC's Lower East Side and Chinatown -
Neighborhood Preservation Center

05-22-2016 Tenement Chic: Ornamentation and Architectural
Walking Tour of the Lower East Side - Straus Square

05-22-2016 Greek Jewish Festival - Kehila Kedosha Janina

05-27-2016 The Lower East Side Festival of the Arts - Theater
for the New City

05-29-2016 NY Marble Cemetery Open Gate Day - The Marble
Cemetery

06-23-2016 PopGun Presents: Miami Horror (DJ Set) - Baby's
All Right
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4. Now we are going to select the Disabled checkbox under the SOURCE label and click

on the FETCH button again in order to fetch data only from the cache. An error will be
shown on the page. Since the cache is disabled, data cannot be fetched.

ece [ serviceWorker

&«

x D Metwork Requests from Co %

| sZaranger |

Cfi @hp. 7 O F O PO OD & @3

NYC Events TONIGHT

@ Cache Error: Missed cache after 1020ms
=

SOURCE

Disabled

DELAY

1000 “
ms

In the index. js file, we will set a page-specific name for the cache as the caches are per
origin-based and no other page should use the same cache name.

var CACHE NAME = cache-only';
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If you inspect the Resources tab of the development tools, you can find the cache inside
Cache Storage.

[ ﬂ Elements Console Sources NMetwork Timeline Profiles Resources

> Frames
i
£ { Web SQL # Request Re:
{1 IndexedDB a hittps:/jcdn.rawgit.com/szaranger/s...

» EE Local Storage
» EE Session Storage
» 5 Cookies
EE Application Cache
¥ |4 Cache Storage

E8 cache-only - https:fflocalhost

& Service Workers

We will store the elapsed time for the cache in variables.
var cacheFetchStartTime;
The source URL, for example, points to a file location in GitHub via RawGit.

var SOURCE URL = 'https://cdn.rawgit.com/szaranger/
szaranger.github.io/master/service-workers/10/01/events';

If you want to set up your own source URL, you can easily do so by creating a gist or a
repository in GitHub and creating a file with your data in the JSON format (you don't need
the . json extension). Once you've done that, copy the URL of the file and head over to
https://rawgit.com.
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Paste the link there to obtain another link with a content type header as shown in the

following screenshot:

% ROt

N MmO [~}

B https:/irawgit.com

©“< RawGit

Use this URL in production

https://cdn.rawgit.com/szaranger/szaranger.github.ic

& Mo traffic limits or throttling. Files are served
via MaxCDN's super fast global CDN.

e Lsea sps-ri{ir tag ar caommit hash in the URL
(not a branch). Files are cached permanently
based on the URL. Query strings are ignored.

» The catch: this is a free service, so there are no
uptime or support guarantees.

SZATANGET

HLEOB0Q@¢OD T ¢

Hamea Stats FAD Source

RawG@Git serves raw files directly from GitHub with proper
Content-Type headers.

https:/fgithub.com/szaranger/szaranger github.io/blob/masterfservice-workers/03/02/event

Use this URL for development

https:/frawgit.com/szaranger/szaranger.github.io/ma

* Mew changes you push to GitHub will be
reflected within minutes.

» Excessive traffic will be throttled and
blacklisted,

» |f excessive traffic continues, Rawait will
display & prominent error message on your
website to try to get your attention.

Between the time we click on the fetch button and all the data being received, we have to
make sure that the user doesn't either change the criteria for searching or click on the fetch
button again. To handle this situation, we will disable the controls.

function clear() {
outlet.textContent = '';
cacheStatus.textContent = '';

function disableEdit (enable) ({

fetchButton.disabled = enable;
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cacheDelayText.disabled = enable;
cacheDisabledCheckbox.disabled = enable;

if (lenable)
clear () ;

!
The returned data will be rendered to the screen in rows.

function displayEvents (events) ({

events.forEach (function (event) {
var tickets = event.ticket ?

'<a href="' + event.ticket + '" class="tickets">Tickets</a>'
T

outlet.innerHTML = outlet.innerHTML +
'<article>' +
'<span class="date"s>' + formatDate (event.date) +
'</span>' +
' <span class="title">' + event.title + '</span>' +

' <span class="venue"> - ' + event.venue + '</span> ' +
tickets +
'</articles>"';
1)
}
Each item of the events array will be printed to the screen as rows.

03-25-2016 East Village: Lens on the Lower East Side - Fourth Arts Block (e

04-05-2016 Land Use Workshop: Panel Discussion on Preservation & Local Issues - Museum

04-11-2016 David Gilmour at Madison Square Garden - Madison Square Garden

The handleFetchComplete function is the callback for the cache.
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Because request bodies can only be read once, we have to clone
the response.

cloned = response.clone() ;

We will place the cloned response in the cache using cache . put as a key value pair.
This helps subsequent cache fetches to find this updated data.

caches.open (CACHE NAME) .then (function(cache) {
cache.put (SOURCE URL, cloned); // cache.put (URL, response)

3N
Now we will read the response in the JSON format.

response.json () .then (function (data) {
displayEvents (data) ;

3N

When the user clicks on the fetch button, we will make nearly simultaneous requests from the
cache for data. This would happen on a page load in a real-world application instead of as a
result of a user action.

fetchButton.addEventListener ('click', function handleClick() ({

To simulate cache delays, we wait before calling the cache fetch callback. In case the callback
errors out, we will make sure that we reject Promise we got from the original call to match.

return new Promise (function(resolve, reject) ({
setTimeout (function() {
try {
handleCacheFetchComplete (response) ;
resolve () ;
} catch (err) f{
reject (err) ;

}

}, cacheDelay) ;
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The formatDate function is a helper function for us to convert the date format we receive in
the response into a much more readable format on the screen.

function formatDate (date) {
var d = new Date (date),
month = (d.getMonth() + 1).toString(),
day = d.getDate() .toString(),
year = d.getFullYear() ;
if (month.length < 2) month = '0' + month;
if (day.length < 2) day = '0' + day;

return [month, day, year].join('-"');

}

If you prefer a different date format, you can shuffle the position of the array in the return
statement to your preferred format.

» The Showing cached content first recipe in Chapter 3, Accessing Offline Content

Performing network requests

from a network

In the previous recipe, we looked at how we can fetch requests from the cache. In this recipe,
we are going to demonstrate how we can fetch requests from the server/network using the
service worker. To demonstrate network fetch, we are going to build an interface similar to the
previous recipe, but catered to show network interactions.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics, Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes of Chapter 1, Learning Service Worker
Basics: Setting up GitHub pages for SSL, Setting up SSL for Windows, and Setting up SSL
for Mac.
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How to do it...

Follow these instructions to set up your file structure:

1. Download files from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/10/02/

2. Open a browser and go to index.html.

[ NON ] D ServiceWorker x Y D Network Requests from b

€-2CH . O T O HO O @ ¢ @3

SZaranger

NYC Events TONIGHT

Network

SOURCE

1 Disabled

DELAY



https://github.com/szaranger/szaranger.github.io/blob/master/service-workers/10/02/
https://github.com/szaranger/szaranger.github.io/blob/master/service-workers/10/02/
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3. First, we will request data from the network with the cache enabled. Click on the
FETCH button.

® O ® | [ serviceworker

% 1 [7 Network Requests from e szaranger

<«

Cfi @me. O F O EHEOIO@ &£ @ D

SOURCE

"1 Disabled

DELAY

FETCH

NYC Events TONIGHT

Network Success after 1225ms

03-25-2016 East Village: Lens on the Lower East Side - Fourth
Arts Block

04-05-2016 Land Use Workshop: Panel Discussion on
Preservation & Local Issues - Museum of Chinese in America

04-11-2016 David Gilmour at Madison Square Garden - Madison
Square Garden

05-01-2016 LESStories @ Anthology Film Archives - Anthology
Film Archives

05-01-2016 NY Marble Cemetery - Owners Meeting &
Neighborhood Reception - The Marble Cemetery

05-06-2016 DelanceyLudlowRivingtonNorfolk - Cuchifritos
Gallery Project Space

05-08-2016 Great Ladies of the Lower East Side: Heroines,
Balabustas, and Yiddisha Mammas! A Special Mother's Day
Walking Tour - Henry Street Settlement

05-09-2016 MoRUS LES Garden Tour - La Plaza Cultural of
Armando Perez Community Garden

05-18-2016 Mom-and-Pop Storefronts and the Art of Vernacular
Design: NYC's Lower East Side and Chinatown -
Neighborhood Preservation Center

05-22-2016 Tenement Chic: Ornamentation and Architectural
Walking Tour of the Lower East Side - Straus Square

05-22-2016 Greek Jewish Festival - Kehila Kedosha Janina

05-27-2016 The Lower East Side Festival of the Arts - Theater
for the New City

05-20-2016 NY Marble Cemetery Open Gate Day - The Marble
Cemetery

06-23-2016 PopGun Presents: Miami Horror (DJ Set) - Baby's
All Right

VWY L1 1y L R
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4. Now we are going to select the Disabled checkbox under the SOURCE label and click
on the FETCH button again in order to fetch data only from the cache. An error will be
shown on the page. Since the cache is disabled, data cannot be fetched.

ece [ serviceWorker % 7 [1 Network Requests from he % szaranger

€ Cfi MmO FO EDOO@ @D =

NYC Events TONIGHT

@ Network Error: Network error after 568ms
=

SOURCE

Disabled

DELAY

400 ms

In the index. js file, we will set a page-specific name for the cache as the caches are per
origin-based and no other page should use the same cache name.

var CACHE NAME = 'network-only';

If you inspect the Resources tab of the development tools, you can find the cache inside
Cache Storage.

We will store the elapsed time for both networks in variables.
var networkFetchStartTime;
The source URL, for example, points to a file location in GitHub via RawGit.

var SOURCE URL = 'https://cdn.rawgit.com/szaranger/
szaranger.github.io/master/service-workers/10/02/events’
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If you want to set up your own source URL, you can easily do so by creating a gist or a
repository in GitHub and creating a file with your data in the JSON format (you don't need
the . json extension). Once you've done that, copy the URL of the file and head over to
https://rawgit.com. Paste the link there to obtain a another link with a content type

header as shown in the following screenshot:

based on the URL. Query strings are ignorad.

uptime or support guarantees. website to try to get your attention.

+ Mo traffic limits or throttling, Files are served « Mew changes you push to GitHub will be
via MaxCDM's super fast global CDN. reflected within minutes.

+ Use a specific tag or commit hash in the URL + Excessive traffic will be throttled and
(not a branch). Files are cached permanently blacklisted.

o If excessive traffic continues, RawGit wil
+ The catch: this is a free service, so there are no display a prominent error message on your

. Rawdit SZArangper
C' # B ntps/jrawgit.com Mmore ’1 , 5 @ O® ¢ a0 [ =
fﬁ}}' RawGit Hame Stats FAQ) Source
RawG@Git serves raw files directly from GitHub with proper
Content-Type headers.
https://github.com/szarangerfszaranger github.io/blob/master/service-workers/03/02/event
Use this URL in production Use this URL for development

https:/fcdn.rawgit.com/szaranger/szaranger.github.ic https:/frawgit.com/szaranger/szaranger.github.ic/ma

Between the time we click on the fetch button and all the data being received, we have to
make sure that the user doesn't either change the criteria for searching or click on the fetch

button again. To handle this situation, we will disable the controls.

function clear() {
outlet.textContent = '';
networkStatus.textContent = '';
networkDataReceived = false;
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function disableEdit (enable) ({
fetchButton.disabled = enable;
networkDelayText.disabled = enable;
networkDisabledCheckbox.disabled = enable;

if (lenable)
clear () ;

!
The returned data will be rendered to the screen in rows.

function displayEvents (events) {

events.forEach (function (event) {

var tickets = event.ticket ?
'<a href="' + event.ticket + '" class="ticketg">Tickets
</a>' : '';

outlet.innerHTML = outlet.innerHTML +
'<article>' +

'<span class="date"s>' + formatDate (event.date) +

'</span>' +

' <span class="title">' + event.title +

'</span>' +

' <span class="venue"> - ' + event.venue + '</span> ' +
tickets +
'</articles>"';
1)
}
Each item of the events array will be printed to the screen as rows.

03-25-2016 East Village: Lens on the Lower East Side - Fourth Arts Block (e

04-05-2016 Land Use Workshop: Panel Discussion on Preservation & Local Issues - Museum

04-11-2016 David Gilmour at Madison Square Garden - Madison Square Garden

The handleFetchComplete function is the callback for both the cache and network.
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If the Disabled checkbox is checked we will simulate a network error by throwing an error.

var shouldNetworkError = networkDisabledCheckbox.checked,
cloned;

if (shouldNetworkError) {
throw new Error ('Network error') ;

}
Because request bodies can only be read once, we have to clone the response.
cloned = response.clone() ;
Now we will read the response in the JSON format.

response.json() .then (function (data) {
displayEvents (data) ;
networkDataReceived = true;

3N

When the user clicks on the fetch button, we will make nearly simultaneous requests from the
network and the cache for data. This would happen on a page load in a real-world application
instead of as the result of a user action.

fetchButton.addEventListener ('click', function handleClick() {

}
We will start with disabling any user input while the network fetch requests are initiated.

disableEdit (true) ;

networkStatus.textContent = 'Fetching events...';
networkFetchStartTime = Date.now() ;

We will request data with the fetch API with a cache-busting URL as well as a no-cache option
in order to support Firefox, which hasn't implemented the caching options yet.

networkFetch = fetch(SOURCE_URL + '?cacheBuster=' + now, {
mode: 'cors',
cache: 'no-cache',
headers: headers

3]
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In order to simulate network delays, we wait before calling the network fetch callback.
In situations where the callback errors out, we have to make sure that we reject Promise
we received from the original fetch.

return new Promise (function(resolve, reject) ({
setTimeout (function () {

try {
handleFetchComplete (response) ;
resolve () ;

} catch (err) f{
reject (err) ;

}

}, networkDelay) ;

3N

The formatDate function is a helper function for us to convert the date format we receive in
the response into a much more readable format on the screen.

function formatDate (date) {
var d = new Date (date),
month = (d.getMonth() + 1).toString(),
day = d.getDate() .toString(),
year = d.getFullYear();

if (month.length < 2) month = '0' + month;
if (day.length < 2) day = '0' + day;

return [month, day, year].join('-');

}

If you prefer a different date format, you can shuffle the position of the array in the return
statement to your preferred format.

» The Showing cached content first recipe in Chapter 3, Accessing Offline Content

Testing waitUntil

In this recipe, we are going to use the service worker to test the waitUntil method, which
will delay the install method of the service worker life cycle until the process of opening
caches and saving a page to the cache.
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Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the Setting up
service workers recipe of Chapter 1, Learning Service Worker Basics. Service workers only run
across HTTPS. To find out how to set up a development environment to support this feature,
refer to the following recipes of Chapter 1, Learning Service Worker Basics: Setting up GitHub
pages for SSL, Setting up SSL for Windows, and Setting up SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:

1. Download files from the following location:
https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/10/03/

2. Open a browser and go to index.html. You will see the Registration status:
successful message.

® ® [ servicew X Tesang waitUntil * i
« CH Bmp. 50 F O & =
&0
Registration status: successful
Reset

3. Now open DevTools (Cmd + Alt + | or F12), go to the Network tab, click on the
dropdown displaying No Throttling, and select Offline.

Network Timeline Profiles Resources Security es Network Timeline Profiles Resources Securit

Freserve log Disable cache = No throttling v Preserve log Disable cache | Offline v

Hata URLs All | %408 JS CS5 Img Media Font Doc We data URLs All RB4LUS JS €55 Img Media Font Doc

ms

500 ms 600 ms 700 ms 800 ms 900 400 ms 500 ms GO0 ms 700 ms 800 ms 9
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4. Now refresh your bowser, and you will see the offline message and the image.

[M offiine % 1[4 serviceWorker X —

&« C A 8 https://localhost/service-workers/02/01/offline.ntml 7.7 ()

y.
=

Whoops, something went wrong...!

Your internet connection is not working.

Please check your internet connection and try again.

The waitUntil event extends the lifetime of the install event until all the caches are
populated. In other words, it delays treating the installing worker as installed until all the
resources we specify are cached and the passed promise resolves successfully.

We saw an HTML and an image file getting cached and then retrieved when our website was
offline. We can cache other resources as well, including CSS and JavaScript files.

caches.open (currentCache.offline)
.then (function (cache)
return cache.addAll ([
'offline.html"',
' /assets/css/style.css',
' /assets/js/index.js’
1)
3]
) ;

When the registration is successful, we will instruct the service worker to intercept a request
and provide resources from the cached content using the fetch event.
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Inside the index.html file, when the registration is successful, we will inspect the state of
the registration and print it to the browser. Otherwise, we will print the error message returned
by the service worker.

navigator.serviceWorker.register (
'service-worker.js',
{ scope: "./' }
) .then (function (serviceWorker) {
document .getElementById('status') .innerHTML =
'successful';
}) .catch(function (error) {

document .getElementById('status') .innerHTML = error;

3N

The service worker script file will intercept network requests, check for connectivity,
and provide the content for the user.

We will add an event listener to the install event, and inside the callback we will fire a
request to get this offline page with its resources, which gets added to the cache when
the result is successful.

self.addEventListener ('install', function(event) ({
event .waitUntil (
caches.open(currentCache.offline)
.then (function (cache) {
return cache.addAll ([
offlineUrl
1)
1)
)
1)
Now we can retrieve this page whenever we need to, because the offline page is stored in the

cache. We need to add the logic to return the offline page if we don't have connectivity in the
same service worker.

self.addEventListener ('fetch', function(event) ({
var request = event.request,
isRequestMethodGET = request.method === 'GET';

if (request.mode === 'navigate' || isRequestMethodGET) ({
event .respondWith (
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fetch (createRequestWithCacheBusting
(request.url)) .catch(function (error) ({

console.log ('OFFLINE: Returning offline page.',6 error);
return caches.match(offlineUrl) ;
3]
) ;
} else {

event .respondWith (caches.match (request)
.then(function (response) {
return response || fetch(request);

We are listening out for the fetch event in the preceding source code, and we simply return
the offline page from the cache if we detect that the user is trying to navigate to another page,
resulting in an error. Now we have our offline page working.

Implementing background sync

The background synchronization feature of the service worker is responsible for managing
background synchronization processes. This feature, as of writing this book, is still
nonstandard and you should avoid using it in the production.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the Setting
up service workers recipe of Chapter 1, Learning Service Worker Basics. Service workers
only run across HTTPS. To find out how to set up a development environment to support this
feature, refer to the Setting up GitHub pages for SSL recipe of Chapter 1, Learning Service
Worker Basics.

How to do it...

Follow these instructions to set up your file structure:

1. Copy files from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/10/04/
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2. Open a browser and go to index.html.

® @ [ servicew: % | [M Cache Fir: % szaranger

€ Cfi @nmp. %0 O & =

Registration status: successful

Reset

Registration status:

Register Background Sync

3. Click on the Register Background Sync button. A message will appear at the bottom
displaying Sync registered.

® ® [ servicew x ) [7 Cache Fir x szaranger

€« Cfi @np. O @ & =

Registration status: successful

Reset

Registration status:
Register Background Sync

Sync registered

4. A notification message will also appear on the screen.

Sync'd

localhost o}
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In our index.html file, we will add a section for the button and the message.

<section>
<p>Registration status: <strong id="status"></strong></p>
<button id="register"sRegister Background Sync</buttons>
<div id="console"></div>

</section>

We will handle the button click in the index. js file. Notifications need permissions, so we
will handle that here as well.

document .getElementById('register') .addEventListener ('click’',
function (event)

event .preventDefault () ;

new Promise (function (resolve, reject) {
Notification.requestPermission (function (result)
if (result !== 'granted') {

return reject (Error ('Notification permission
denied')) ;

}
resolve () ;
3]
}) .then (function()
return navigator.serviceWorker.ready;
}) .then (function (reg) {
return reg.sync.register ('syncTest') ;
}) .then (function()
print ('Sync registered');
}) .catch(function(err) ({
print ('It broke');
print (err.message) ;
1
P

Our service-worker. js file is fairly simple. We show the notification when the sync event
handler is called.

self.addEventListener ('sync', function (event) {
self.registration.showNotification('Sync\'d') ;

3N
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Sending forward requests

In this recipe, we are going to implement a service worker that sends forward requests.
Request forwarding is helpful when you want to temporarily forward a request to a
different resource.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the first
recipe of Chapter 1, Learning Service Worker Basics, Setting up service workers. Service
workers only run across HTTPS. To find out how to set up a development environment to
support this feature, refer to the following recipes of Chapter 1, Learning Service Worker
Basics: Setting up GitHub pages for SSL, Setting up SSL for Windows, and Setting up
SSL for Mac.

How to do it...

Follow these instructions to set up your file structure:

1. Download all the files from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/10/05/

2. Open a browser and go to index.html.

A\
i

D Forward Requests *x :)-- .

& https://localhost/servi.. 57 ()

Registration status: successful

Reset

A forward request has been sent
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3. Now open DevTools (Cmd + Alt + | or F12) to see the log messages on the Console
tab. A forward message will appear in a second.

[w (] CElements Console Sources » Pox

® T top v @ Preserve log @ Show all messages

| || Regex (| Hide network messages

.| = Errors  Warnings Info Logs Debug Handled

service—worker.js:8

Request {method: "GET", url:
r"https://localhost/service—workers/18/85/",
headers: Headers, referrer: "", mode: "navigate"..}

F Request fservice—workers/18/@85/service—worker.js:8

Mavigated teo https:/flocalheost/service—workers/18/85/

service—worker.js:8

Request {method: "GET", url:
"hitps://localhost/service—

F workers/18/85/style.css", headers: Headers,
referrer: "https://localhost/service—
workers/18/85/", made: "no-cors".}

k Request fservice—workers/18/@85/service—worker.js:8

service—worker.js:8

Request {method: "GET", url:
“"https:/flocalhost/service—workers/18/85/1ndex.js",

» headers: Headers, referrer:
"hitps:/flocalhost/service—workers/18/85/", mode:
"no—cors".}

P Request fservice—workers/10/@85/service-worker.js:8

A forward request has been sent index.js:41

We will add a div element to the index.html file where we are planning to log a message.

<section>
<div id="console"></div>
</section>
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We will handle the active and fetch events inside the service-worker. js file.

self.addEventListener ('activate', _ => {
clients.claim() ;

3N

self.addEventListener ('fetch', event => {
console.log(event.request) ;
event .respondWith (fetch (event.request)) ;

1)
The helper function for logging messages to the screen is in the index. js file.

var consoleEl = document.getElementById('console') ;

function print (message) {
var p = document.createElement ('p') ;

p.textContent = message;
consoleEl.appendChild (p) ;
console.log(message) ;

}

Avoiding model fetching and render times

In order to avoid model fetching and render times upon successive requests, a cache
containing the interpolated templates in order is saved, which we call as a render store.

According to Mozilla, the render store is intended to save/restore a serialized version of a
particular view, mostly for the purpose of performance.

Getting ready

To get started with service workers, you will need to have the service worker experiment
feature turned on in your browser settings. If you have not done this yet, refer to the Setting
up service workers recipe of Chapter 1, Learning Service Worker Basics. Service workers
only run across HTTPS. To find out how to set up a development environment to support this
feature, refer to the Setting up GitHub pages for SSL recipe of Chapter 1, Learning Service
Worker Basics.
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How to do it...

Follow these instructions to set up your file structure:

1. Download files from the following location:

https://github.com/szaranger/szaranger.github.io/blob/master/
service-workers/10/06/

2. Open a browser and go to index.html.

[ NN X [ Render Store x \L@

[ C N https://localhost/servi... 77 () =

Registration status: successful

Reset

Pokemon Store

Choose a Pokemon once and then check the times
and reload.
Observe the time difference

—. ekans
. wartortle
=. blastoise
4. metapod
F. butterfree
7+ weedle
+. kakuna
/\. beedrill
7. arbok
. pidgeotto
+—. pidgeot
+—. raticate
+=. spearow
+M. fearow
+3. raichu
=+7%. pikachu
++=. nidoran-f
+/\. sandshrew
+71. nidorina
—. nidoran-m
—+—. nidoking
Z+=. nidoqueen
4= wilnix

3. Click on any link in the list to go to the store.
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At the beginning of the index. js file, we specify the Pokemon API endpoint as well as a
secure origin.

var proxy = 'https://crossorigin.me/';
var pokedex = proxy + 'http://pokeapi.co/api/vl/pokedex/1/"';

Next, fetch the Pokemon list from pokedex and create a list of links.

function fetchPokemonList () {
fetch (pokedex)
.then (function (response)
return response.json() ;
3]
.then (function (info) {
populatePokemonList (info.pokemon) ;

if (window.parent !== window)
window.parent .document .body
.dispatchEvent (new CustomEvent ('iframeresize'));

3N
}

Subsequently, populate the list and create the links for the Pokemon list. These links will be
intercepted by the service worker.

function populatePokemonList (pokemonList) {
var el = document.querySelector ('#pokemon') ;
var buffer = pokemonList.map (function (pokemon) {
var tokens = pokemon.resource uri.split('/');
var i1d = tokens[tokens.length - 2];

return '<lis<a href="pokemon.html?id=' + id + '">' +
pokemon.name +

'</a></1li>";
13N

el.innerHTML = buffer.join('\n');
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Next, let's look at the service-worker. js file. It tries to recover a cached copy of the
document. If not found, it responds from the network.

function getResponse (request) {
return self.caches.open('render-store') .then (function (cache) ({
return cache.match(request) .then (function(match) {
return match || fetch(request);

The cacheResponseInRenderStore function gets the interpolated HTML contents of a
PUT request from pokemon . js and creates an HTML response for the interpolated result.

function cacheResponselInRenderStore (request) {
return request.text () .then (function (contents) {
var headers = { 'Content-Type': 'text/html' };
var response = new Response (contents, { headers: headers });

return self.caches.open('render-store') .then (function (cache) ({
return cache.put (request.referrer, response);

In the pokemon . j s file, we initialize timers to start with.

var startTime = performance.now() ;
var interpolationTime = 0;
var fetchingModelTime = 0;

We are going to create a template for a Pokemon, which is responsible for rendering by
obtaining data requested from the URL's query string. This template will fetch the given
Pokemon and fill the template. Once the template has been filled, we will mark the
document as cached and then we will send it to the render store by sending the
contents to the service worker.

if (document.documentElement.dataset.cached) ({
logTime () ;

} else {
var pokemonId = window.location.search.split('="') [1];

getPokemon (pokemonId) .then(fillCharSheet) .
then (logTime) .then (cache) ;
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function getPokemon (id) {

var fetchingModelStart = getStartTime() ;

return fetch(getURL(id)) .then (function (response) {

fetchingModelTime = getStartTime () - fetchingModelStart;
return response.json() ;

3N
}

Next, we mark the documents as cached, get all the HTML content, and send it to the service
worker using a PUT request into the . /render-store/ URL.

function interpolateTemplate (template, pokemon) {
var interpolationStart = performance.now() ;

var result = template.replace(/{{(\w+)}}/g, function (match,
field) {

return pokemon [field];
1)

interpolationTime = performance.now ()
return result;

- interpolationStart;
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